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Nonmetallic, inorganic 


« Why they offer better processing 
« Where they will help most 
« How to pick the right ones 





REACTIVITY—an interpretation by Hoot VZ 


How can you use these Shell chemicals? 


Manuracrurers of a wide variety of products are finding an in- 
creasing number of uses for these chemicals. 


The products we have listed at the right may be helpful in your 
particular operation if you produce pharmaceuticals, adhesives, 
dyes, resins, pesticides or lubricating oil additives. They are avail- 
able for shipment in quantities from a drum to a tank car. 

Your Shell Chemical representative will gladly give you more in- 
formation. Samples and technical literature are available on your 
letterhead request. 
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JOHN R. CALLAHAM, Editor-in-Chief 


A Better Way to File 


Every so often we get a chal- 
lenge from our readers to do a par- 
ticular job or to fill a specific need. 

That happened a few months ago 
when we published a short letter in 
our Pro & Con department. 

The writer, I. H. Weissman of 
Shell Oil, asked us to develop and 
publish a comprehensive but prac- 
tical decimal system for classifying 
chemical engineering knowledge. 

Mr. Weissman pointed out that 
such a system would help our read- 
ers in indexing CE articles and in 
building up their reference files. 

His idea seemed sound. But we 
knew it would call for a major proj- 
ect. For one thing, few people will 
agree on just what’s “‘comprehen- 
sive but practical.” 

What did CE readers think? So 
we published Mr. Weissman’s let- 
ter and tagged a footnote to it ask- 
ing for comments and suggestions. 

The response took us off guard. 
Within a few weeks we'd received 
close to 50 letters in favor of the 
idea. That was enough to start the 
ball rolling. 

Editor Steve Danatos was given 
the job of handling the project. He 
dug in at once and started a study 
of present decimal systems for clas- 
sifying chemical engineering. His 
files were soon bulging. 

What about an author? Here we 
were lucky. An experienced chemi- 
cal engineer, well known for his 
sound work on classification sys- 
tems, agreed to tackle the job. 

I’m happy to tell you that the 
project is under way and that we 
plan to publish the articles later 
this year. 

This new series on indexing will 
be something you’ll want to watch 
for, save and put to good use while 
building up your own files. 


EIGHTH OF TWENTY-SIX ISSUES 


GUIDED TOUR 
a 


How to capitalize on common non- 
metallies for ultra-hot processing 

One way to meet today’s needs for higher 
and higher operating temperatures is to 
make better use of existing materials of 
construction. The problems are many and 
varied. But here’s all you need to know 
about picking and using nonmetallic inor- 
ganics to turn them into everyday proces- 


sing workhorses. (p. 135) 


New calcining system saves three ways 

Multiple savings are coming from novel 
system for burning cement clinker. New 
kiln process holds promise of fuel savings, 
space economies and dust reduction in other 


industries, too (p. 60) 


4 


Where our economy will be in 1975 


Here’s a spring tonic after our recession- 


haunted winter. It’s a realistic outline of 














where our economy is going to ‘be in less 
than 20 years. Discover the sound reasons 


for optimism here. (p. 86) 


a 


Almost out of this world 


Here’s the background on solid fuel for 
rocketry. A picture story of how rubber, 
ammonium nitrate, catalyst, plasticizers and 
curatives become “grains” one foot in diam- 


eter and three feet long. (p. 126) 
Proper place to make mistakes 


How pilot plants fit into the normal 
What the 


uses, aims, abilities and limitations of these 


scheme of process technology. 


small-scale operations are. First article 


of a timely series. (p. 155) 


Qa" 


A better look at job evaluation 


Why a recent report on pay policies of 


a single large company may be important 
to you, no matter what kind of a position 
you have, and no matter where you may 


be working. (p. 179) 





CE is edited for the engineer concerned with 


chemical operations, whatever his function .. . 
administration, production and plant operations, 
design and construction, research and develop- 


ment, sales and purchasing. More engineers sub- 


scribe to CE than to any other magazine in the 


field. Print order this issue: 


47,520 
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BIRDs 


MAKE money for You 


Bird Solid Bowl Continuous Centrifugal Sepatators do 
your solid-liquid separating jobs in the way that is most 
profitable for you. Solids are thoroughly and uniformly 
dewatered; filtrates are often so clear that further treat- 
ment’expense is eliminated. The Bird does the whole job 
in the simplest, most direct way, without costly pre- 
ceding and following operations or equipment. Varia- 
tions in feed, particle size, volume or temperature 
involve neither high priced supervision nor expensive 
control apparatus. 





RD; 


SAVE money for You 


The Bird runs and keeps on running without skilled 
attention and with minimum maintenance beyond rou- 
tine lubrication. It costs little to install and operate and 
takes up very little space. Users will tell you that Birds 
are designed and built to do the job at lowest cost per 
ton and per year. 


Any time you want comparative figures on 
performance and cost, the Bird Research and 
Development Center is at your service with 
complete, pilot-scale test facilities. 


MACHINE COMPANY 


LEADING AUTHORITY ON SOLID-LIQUID SEPARATION? 
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Petrochemicals & 
Petroleum Refining 










Coker and cracker deliver high gasoline yield. ..... . 


This refinery converts low-grade crude for a high-grade 





market. Pontiac Eastern’s new Mississippi unit wrings 79% 






gasoline yield from a local sour crude. 











Petrochemical units adopt airplane safety device... . 


To protect synthesis gas generation facilities and personnel, 
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some 20 to 25 petrochemical outfits now use an overheat- 






fire detector originally designed for skycraft. 









Also of Basic Interest 
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what they’re good for, when you can do without them. 











The mechanics of mass transfer................. 





This Refresher will help you understand how driving forces, 





equilibrium conditions and resistances influence mass trans- 






., fer and how to establish mathematical relations. 














This is a “‘Plagiogramma,” just one of 

hundreds of intricate particles that, 

together, make Celite diatomite such 

an effective filtration aid. Under the 
_ microscope, this ‘‘Plagiogramma” be- 
' came a “‘catérpillar.” 


What's this “caterpillar” got to do 
with lower filtration costs? 


s a particle of CKELITE 


that covers more 





Assures highest purity 
in pharmacéuticals 


Among the many important 
uses of Celite diatomite filter 
aids in industry today is the 
vital part they play in the pro- 
duction of life-saving antibi- 
otics. Not only does Celite 
safeguard the purity of aureo- 
mycin, streptomycin and other 
pharmaceuticals; they also pro- 
vide substantial cost savings 
that permit wider usage of 
these wonder drugs. 
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Protects communities from 
contaminated plant waste 
Celite helps control pollution through 
removal of suspended solids from plant 
waste waters. Celite treatment often per- 

mits plants to reuse this water. 


Provides greater clarity in varnish, 
lacquer and shellac 

Celite filtration provides the high degree 

of clarity required in clear finishes. Celite 

is also widely used by the paint industry 

as a flatting agent and pigment extender. 


Gives appetizing sparkle to syrups, 
jellies and other foods 

Many food processors make an impor- 

tant sales plus of the outstanding brilliance 

that Celite provides. Celite also helps 

increase juice yields as a pressing aid. 


-the diatomite filter aid 
filter surface per pound 


THAT'S RIGHT. Celite is the diatomite 
that gives you superior clarification at fast flow rates 
PLUS lower wet density. And lower wet density 
simply means greater surface coverage per pound of 
Celite. Which means substantial savings to you, for 
6 bags of Celite will actually do the work of 7 bags of 
other diatomites. 


And Celite is uniform. Every pound of it comes 
from Lompoc, California, the world’s largest and 
purest diatomite deposit. Here, J-M technicians proc- 
ess and grade it so that no matter which convenient 
J-M warehouse you order from, the physical and 


chemical properties of each grade will never vary. 


In addition, from Celite’s full line of filter powders 
you can select the one grade that will give you the 
clarity you need at the highest flow rate. 


So if filtration belongs in your processing opera- 
tions, it will pay you to call in your local J-M Celite 
engineer. Backed by Johns-Manville’s research facil- 
ities and years of practical diatomite experience, he 
can help you with your filtration problems. Call him 
today or write Johns-Manville, Box 14, New York 
16, New York. In Canada, write 565 Lakeshore 
Road East, Port Credit, Ontario. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products, 


JM Johns-Manville cette Fitter AIDS 


PaodoucrTe 
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EXPERIENCE — Successful 
completion of the spherical 
reactor, other new designs 
and customer projects are 
the responsibilities of C. S. 
Brown, Manager of Prod- 
uct Development, (at right) 
and E. E. Deuring, Direc- 
tor of Product Engineering. 
They coordinate all phases 
of mechanical and process 
activities to exactly meet 
your specific performance 
requirements. 


ENGINEERING 


a new Iook in reactors 


Another Glascote first brings you higher 
pressures and vaporization rates, larger 


Capacity plus superior glass lining 


Because of Glascote’s long service 
to the chemical processing indus- 
try, they foresaw the need for 
higher reactor pressures. 

Heretofore, reactors could not 
offer the processing advantages of 
units capable of operating above 
the 200 psi ceiling. Glascote engi- 
neering accepted the challenge. 
They. went to work ... came up 
with tomorrow’s design today .. . 
the first glass-lined spherical 
reactor. 

What will it do? This revolu- 
tionary design makes possible 
internal operating pressures up to 
330 psi . . . jacket pressures to 250 


psi. That’s 130 psi over any exist- 
ing reactor! 

This remarkable accomplish- 
ment was executed by what we 
consider the finest creative engi- 
neering group in the industry. 
And they have demonstrated their 
ability many times... by develop- 
ing these engineering firsts: Ro- 
tary mechanical seal, double wall 
dip tube, welded sealer rings and 
many others. 

Why not tell us about your 
design, process and application 
problems. We’ll put the same kind 
of engineering effort and sé .vice 
to work for you. 


If your present processing 
operations do not require 
higher pressures, you can 
get the same proven engi- 
neering that produced 
the spherical reactor in 
Glascote’s standard and 
custom-built line of glass- 
lined reactors, columns, 
storage tanks, rotary 
dryer-blenders, heat ex- 
changers, pipe and fittings 


Glascote 


amie yc Ts, 
Cleveland 17, Ohio 


Sales offices or agents in principal cities, Export sales: 
A. 0. Smith International S.A.., Milwaukee 1, Wis., U.S.A. 


A subsidiary of AO. Corporation 


World’s largest manufacturer of glass-lined steel products 


and accessory items. 
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What's behind the Glascote sales engineer... He’s an experienced engineer 


and his glass-lined products? 


— 38 years of Glascote experience in manufactur- 
ing glass-lined vessels and tanks for the process 
industries. Through continual research and devel- 
opment engineering, Glascote stays ahead of the 
demand for new and improved processes requiring 
a wider range of corrosion, temperature and 
thermal shock-resisting properties for glass linings. 

In addition, Glascote gives you preventative 
maintenance help, in-plant seminars . . . special- 
ized field service. Glascote is free to call upon the 
83 years of accumulated research, engineering and 
manufacturing experience of A. O. Smith Corp. 
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who can give you on the spot 
product and process assistance. 





Integral 
cut-off relay 


when required) 


hans 


Unbalance 
detector 
section 


All restrictions 
easily checke®® 
and/or replaced | 


te 


Power Ls aa 
séttion 


“ 
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I ee ee 


= este ae . ‘ 
TYPICAL METAGRAPHIC CONTROLLER in. cross section. 
Rugged aluminugdisks, secured With@ex.gtrough-bolts, 


clamp ebomphte ced diaphragms ‘in place. 
u 


Diaphragms req only 0.001” travel for full operation; 
they provide accurtiieand consistent control action 
with only 10-millionths of an inch travel! How can this 
controller ever wear out? 


Pd 
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‘FIVE MODES OF CONTROL 


1 Fixed High-Gain (on-off) 
2 Adjustable Gain Proportional 
3 Proportional-plus-Reset 
4 Fixed-Proportional plus Fast-Reset 


Heat id rain ... SNOW... ice odie 5 Proportional-plus-Reset-plus-Derivative 


Overpressures ... years Of use... 


stays on the job! 


Operates from “universal” 3-15 psi 
pneumatic input signal... 

supplies precision pneumatic control 
of almost any variable 


If your process needs a tough boss, here it is. 

The Bristol Metagraphic Pneumatic Controller 
can take all the abuse either environment or process 
can hand out and still keep right on working. Its 
bolted, stack-type construction gives it practically 
the same durability as a solid metal cylinder. 

Its proved force-balance operating mechanism 
provides the most sensitive control in process 
handling, yet withstands overpressures of 100 psi 
on any connection. And check these features: 


FULL PLUG-IN FLEXIBILITY for receiver mounting 
or field mounting allows one-minute controller 
substitution with no disturbance to recording or 


36 models to choose from. indication. 
Full plug-in service, where desired — With no loss er 
of air pressure or disturbance to the indicating- 


recording action. 














No bearings, no links, ne levers — Operation is 
virtually motionless and frictionless. 











High sensitivity — Only 0.01% change in input 
pressure produces measurable output change. 
Wide ambient temperature limits — From— 65° F 
to +225° F. 
High output capacity — Up to 3 scfm on pipe 
connected models. 
Low air consumption — Only 0.2 scfm when balanced. : 

HOW BRISTOL METAGRAPHIC CONTROLLER (3) fits 


Write for complete data on the Bristol Metagraphic : 
: ‘ : into complete system. Controller may be located 
Pneumatic Controller today. The Bristol Company, directly at controlled process or conveniently 
109 Bristol Road, Waterbury 20, Conn. 7.50 plugged into receiver (2). 


i= R i gS O L TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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for caustic soda, bright and clear 


Stauffer picks 


To remove the final trace of turbidity from caustic 
soda, Stauffer Chemical Company installed two Process 
Vertical Pressure Leaf Filters at its Henderson, 
Nevada plant. Net result: “A bright, clear product for 
customers.” 

Says Stauffer: “PF Filters were selected after a survey 
of various pressure leaf filters and a series of pilot tests 
on this one. The equipment has been completely satis- 
factory as has been Process Filters’ service.” 


Because of their efficient, time-saving performance, 
PF Filters are highly regarded throughout the chemical 
and petrochemical industries. Available in standard and 
specially engineered units with a wide range of acces- 


= 
ae 


nfan’ 





| el 
- 


a 
VERTICAL BATCH FILTERS 
Bulletin VBO 


VERTICAL LEAF FILTERS 


Bulletin V Bulletin H 


12 


Process Filters 


HORIZONTAL LEAF FILTERS 


sories, they can be adapted to extremely diverse process 
conditions. 

PF Filters are designed and built by forward-looking 
specialists who have come up with numerous filtration 
innovations: Rapid-Opening Covers, Quick-Change 
Cloth and Paper Bags, Automatic Leaf Shut-Off and 
Batch Recovery Leaves that provide twice the normal 
filtering area...to name a few. 

Why not get more facts on how Process Filters can 
boost your output at substantial savings? For specific 
information on one or more of the types shown below, 
request Bulletins listed. 


Process Filters, Inc. (A subsidiary of Bowser, Inc.) 
1807 Elmwood Ave., Buffalo 7, N.Y. 


] 


es 


CARTRIOGE FILTERS 
Bulletin C 


HORIZONTAL BATCH FILTERS 
Bulletin HB 
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like the chimes’ , 
that bring 
good news 








Hackney chimes bring longer profitable 
lives to stainless steel drums * 


With smooth, crack-free bottoms, reinforced by special 
welded chimes, Hackney stainless steel drums clean 
easier, save more On maintenance costs. 

Whether storing or shipping foods or other products, 
corrosion-resistant stainless steel guards against all 
contamination. Durable yet lightweight, these drums 
cut shipping and handling costs in a hurry. 

Available in 30-, 50- and 55-gallon capacities. 
Equipped with a single bolt type or a quick-acting 
Toggle-tite clamp closure to provide a liquid-tight re- 
turnable drum. 





Special Hackney welded chime is easy to clean, 
strong and durable. I-bar hoops eliminated when a 
straight side container is required. Nickel or Monel 
drums available upon request. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 
1447 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in all principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Chemical 
Newsfront 


INTERPRETING THE CHEMIST’S WORK and its importance in 
our daily lives is no easy task. Cyanamid has found its on-the- 
spot Department Store Clinics highly effective in giving retail 
sales people—and through them, the consumer—a clearer un 
derstanding of the work of chemists in the improvement of 
textiles through modern finishes. Cyana® textile finishes, for 
example, make it possible to “tailor” fabrics for virtually any 
styling or use through such qualities as hand, water repellence, 
durability of nap and wrinkle resistance. Translating these chem- 
ical achievements into manufacture of fabrics and their proper 
use by consumers is an important part of Cyanamid’s program. 
(Organic Chemicals Division) 





ti 
CLEARER, WHITER POLYESTERS for reinforced plastics, which are 
rapidly finding broader use in structural and decorative applications, 
can now be made with AERro* phthalic anhydride in its new whiter 
flake form. Cyanamid’s phthalic anhydride offers high purity and 
water-whiteness for transparent or translucent polyesters. It provides 
exceptional clarity as an ideal base for tinted or white materials. 
(Industrial Chemicals Division) 


Trademark 
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THESE PUPPETS “STOLE THE SHOW” during Paper 
Week at a novel introduction of Cvanamid’s new HI 
hich effi 1eEncy ) Wet-Streneth Process Through this 
diverting device. advances in iper technology made 


ssible bv this new process were pr jected to 2000 A) 
only does the new HE Pr ess use an average of 








10% less wet-strength resin te produce papers fulls 


equivalent in wet strength, it also provides a means of 


produc ing papers with properties never betore obtain- 
tble. Details of this resin-saving process and its licensing 
can be secured through Cyanamid representatives 


Industrial Chemicals Division 


‘Patent applied for by American Cyanamid Company 


CUSTRENGTH THEATER 


Two Activated —>p H» 


Double Bonds for 
Vinyl Polymerization 


OQ: 
H, } N,N-DIALLYLMELAMINE 


| 
e 


‘© 


ye 
Cc ) Ze 
or” 


4 5 
dal Two Amino Groups an 


with Labile Hydrogens 


THE COMBINED CAPABILITIES of vinyl polymerization, copolymeriza- FINAL “COUNT-DOWN” on equipment before going on 
tion and condensation in N,N-diallylmelamine lead to an unusually stream is made at Cvanamid’s new plant for production 
wide range of possible products with resin or polymer characteristics of aniline at Willow Island, W. Va. This new fluid-bed 
catalytic reactor, first of its kind, adds 24 million pounds 


Ihe presence of two vinyl groupings in the same molecule offers the 
per year capacity to meet any foreseeable demand from 


additional advantage of cross-linked products. Curable resins are formed 
when N,N-diallylmelamine is reacted with certain vinyl monomers. 
When reacted with acrylonitrile, a cross-linked product receptive to acid products. With existing capacity at Bound Brook, N. J., 
dyes is obtained. N,N-diallylmelamine-formaldehyde resins, prepared this additional production will assure dependable aniline 
in alkaline solutions, are compatible with polyvinyl acetal or hydrolyzed service. (Organic Chemicals Division) 
polyvinyl acetate plasticizers. We will welcome your inquiry for sam 

ples and technical data. Market Development Department 


the expanding industries concerned with aniline-based 





— CYANAMID — 


AMERICAN CYANAMID COMPANY 


3O ROCKEFELLER PLAZA, NEW YORK Z2O,N.Y. 





For further information on these and other chemicals, call, write or wire American Cyanamid Company 
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NOW 


to serve modern industry’s increased requirements... 


steps up the capacity range of world-famous Carrier 


CENTRIFUGAL 
COMPRESSORS 
to 150,000 ctm 
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For thirty-five years, Carrier Centrifugal Compressors 
have been serving leaders of industry in refineries and 
chemical plants throughout the world. In that time, they 
have earned an outstanding reputation for dependable, 
efficient performance. Now this same high standard of 
performance is available in an expanded Carrier line of 
multi-stage air and gas compressors with nine frame sizes 
from 1000 to 150,000 cfm. Each frame size is offered in 
1 to 9 stages, depending on frame size, to meet your needs. 


Many factors, of course, must be considered in selecting 
the right compressor for a job. The experience of the man- 
ufacturer is, of course, the most important. Carrier has 
built more multi-stage centrifugals than any other maker. 
Craftsmanship is important, too. Carrier has the most 
modern facilities for the production of centrifugal com- 
pressors. Finally, there is application skill. Carrier has 
handled more kinds of gases than any other manufacturer. 


To make sure of getting the best compressor for your job, 
talk with your Carrier specialist. He will recommend the 
Centrifugal Compressor best suited to your needs. Call 
your nearest Carrier office today. Or write 


CARRIER CORPORATION + SYRACUSE - NEW YORK 


For volume flow up to 150,000 cfm, Carrier now For volume flow starting at 1000 cfm, Carrier Cen- 
trifugal Compressors are the dependable, efficient 


offers an expanded line of multi-stage Centrifugal 
is the smallest in the line. 


Compressors for air and gas in nine frame sizes. answer. This unit 
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1. RECEIVING 


Electronic Load Cell 
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2. PROCESSING 


METER---MANAGE---MONITOR 


1. Starting with receiving of all 
raw materials, liquid and bulk, 
Fairbanks-Morse electronic 
process control can put your en- 
tire operation on a closely super- 
vised basis— automatically. 
Weight data can be continually 
fed to current inventory records. 
Low supply level of any or all 
raw materials can automatically 
signal reorder requirements. 


F-M Control Console 


4 


2. Flexible F-M control systems 
can be “fitted” to your require- 
ments. You have widest selection 
of programming techniques— 
punched-card, tape, push-button, 
etc. Fully interlocked, the system 
is completely safeguarded against 
mechanical or human errors such 
as “double” or ‘‘off-spec’’ batch- 
ing. Cycle of operations is easily 
adjusted or revised. 


SCALES « PUMPS « DIESEL LOCOMOTIVES AND ENGINES «+ ELECTRICAL MACHINERY « RAIL CARS + HOME WATER SERVICE EQUIPMENT *« MAGNETOS 
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3. Throughout receiving, proc- 
essing and shipping cycles 
you can establish visual and/ 
or printed digital read-out 
stations, maintaining all the 
advantages of full informa- 
tion in every department. 
Each shipment can generate 
its own shipping weight 
ticket as it arrives on the 
shipping dock. 

Visual and Printed 

Read-Out 





.] 3. SHIPPING 
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4. Every item of variable cost... profit 
...can be instantly determined as data 
are fed automatically from all points 
in the F-M control system to centrally 
located automatic typewriters, adding 
machines, billing machines and com- 
puters. F-M has the equipment, ex- 
perience and the proven ability to 
automate your operations on a turn 


key basis. 


@ Farnpanks-Morse 


a@ name worth remembering when you want the BEST 





FOR FREE AUTOMATION FEASIBILITY STUDY, WRITE: FAIRBANKS, MORSE & CO., CHICAGO, ILLINOIS 


CueMIcaL ENGINEERING—April 21, 1958 


19 





hack btn Up, 
SLACK tn Up. 


CONTENTS ARE SAFE 





RACKED OR STACKED, during shipment, handling, or storage, Republic 
Drums provide full-time protection of contents with the strength of steel. 
In addition, the new low-cost portable drum racks shown are exclusive 
with Republic. Each will accommodate two loaded 55-gallon drums, 
permitting stacking to any practical height to save valuable floor space. 











IN REPUBLIC STEEL DRUMS 


Wherever you need containers—for handling, ship- 
ment, or storage—you can assure full protection of 
contents by specifying strong, safe, Republic Steel 
Drums. Available in a wide range of types and sizes, 
Republic Drums provide a complete service to the 
chemical industry in both light and heavy gage classi- 
fications. 


Light Gage Class I.C.C.—17E, 17H, 17C, 6J. Republic 
offers either tight-end or full-removable-head drums 
as specified. Drum bodies and heads can be decorated 
to order. High-bake lacquer linings are available, or 
drums can be hot dip galvanized or hot dip tinned to 
handle difficult-to-hold materials. 


Heavy Gage Class I.C.C.—5, 5A, 5B, 5C, 17F and certain 
1.C.C.—6 Series. Drums are available in 55-, 30-, and 


20 


20-gallon capacities, from 16- to 12-gage in hot rolled 
carbon steel, depending on specification and service. 
As with the light gage service, hot dip galvanizing 
and hot dip tinning can be provided. In addition, 
Republic offers containers made of ENDURO® Stainless 
Steel for the ultimate in long-lasting, trouble-free, 
corrosion-resistant performance. 

Republic also produces a full line of Steel Packages 
from 3'%- to 20-gallon capacities. Gages range from 
26 to 20 in plain steel. Decoration and special high 
bake linings can be applied to meet individual re- 
quirements. 


It will pay you to assure full protection for your 
materials with Republic Steel Drums. For detailed 
literature, send coupon. 
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SAFE HANDLING OF NUMEROUS CHEMICAL FLUIDS is » Sod ue 
no problem when you install Republic ELECTRUNITE® : ¢ 
ENDURO Stainless Steel Pipe and Tubing. In this mill, 

ELECTRUNITE Pipe carries dye solutions without danger 

of contamination or loss. This strong, quality pipe 

offers great resistance to heat, rust, and corrosion— 

is a dollar-wise investment in long-range economy. 

Send coupon for facts. 


REPUBLIC SRK PLASTIC PIPE has proved ideal for use 
with many chemically active agents. SRK (Semi-Rigid 
Kralastic) is inexpensive, light in weight, and excep- 
tionally strong. It's easy to install, even in cramped 
quarters. Can be cut with ordinary hand saw. Joints 
are made with brush-applied solvent and socket-type 
fittings—or threaded male and female adapters can 
be furnished for conventional joining. For details, 
mail coupon. 


REPUBLIC STEEL CORPORATION 
DEPT.CE-5501 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send me more information on: 


, e i 0 Steel Drums and Packages (0 Portable Drum Racks 
Wolds Wideal, [Z O ELECTRUNITE ENDURO Stainless Steel Pipe and 
Tubing 


O SRK Plastic Pipe 


of Standard, Steels andl wes 


Company 


Stal Produc Address 
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NOW with SUPERGLAS 


EAGLE-PICHER 
has a FULL LINE of 


Industrial and Commercial 


INSULATIONS 


No matter what the application, there’s now an Eagle- 
Picher insulation to do the job best. Choose the basic 
material you prefer—mineral wool, magnesia or Eagle- 
Picher’s latest, SUPERGLAS. These materials give you 
a complete choice of pipe insulations, blocks, blankets, 
felts and cements. 


Superglas Insulations 


Have low bulk, low application costs, few maintenance 
problems. Won’t shrink, warp or buckle. Available in a 
wide variety of shapes, types, sizes, thicknesses and 
densities for pipe, duct and equipment installations. 
Effective at temperatures from minus 120 F to 400 F. 
Numerous finishes and facings for pleasing appearance 
in exposed installations. 


85% Magnesia and 
Hylo Insulations 


Extremely light weight with low conductivity, 
great strength and high dimensional stability. 
Easily workable, retains high thermal efficien- 
cy. Available in pipe section and blocks. 
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Mineral Wool 
i Nn S u i at i O Nn S Strong, light! Easily installed! . Precision finish! 


a aa 


These mineral wool and cement insulations pro- 
vide maximum thermal efficiency for temperatures 
ranging from below zero to over 2000 F. 


PV SUPERTEMP BLOCKS — an all purpose, true-cut 
block with precision finish. Combines efficiency, 
durability and great strength. Lightweight, easily 
installed, resists steam and other moisture. —_ ’ = 
Ready to install! No large voids! 


_ ogee eee 


BLANKETS—factory fabricated to rigid specifica- 
tions. Blankets are completely free of large voids. 
Smooth edges butt tightly together. For applica- 
tion to flat or slightly curved surfaces, can be cut 
to fit irregular areas. 


TAB-LOK—a high temperature pipe insulation easy 
to apply. Precision made, tab-and-slot feature 
assures tight, close butted joints. Water-repellent, 
corrosion, fire, and vibration-resistant. No rein- 
forcing needed. Saves time and labor. 


SUPER ‘66 CEMENT—sticks to hot or cold surfaces. 
Makes difficult jobs easy. Maximum coverage 
with no reinforcing needed on applications up to 
11% inches thick. Special rust inhibitor prevents 
corrosion. 


ONE-COTE CEMENT—one quick application insulates, 
protects, finishes. Clean, easy to handle. For indoor 
or outdoor application. Applied to hot or cold 
surfaces. Quick setting, resists rain and moisture 
two hours after application. Prevents rust. 


Wi 


WRITE 1 D LY! { 4 . £ t 
EAGLE , Insulates! Protects! Finishes! 
EAGLE-PICHER 


Since 1843 D The Eagle-Picher Company 


General Offices: Cincinnati 1, Ohio 
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One basic TEL-0O-SET 
transmitter serves 


TEMPERATURE SENSING ELEMENT has 
small bulb for fast response. Either plain 
or coiled bulbs are standard, with or with- 
out union connections. For food processing 
applications, bulb is available with union 
connection for Type 3A4 sanitary fitting. 


PRESSURE SENSING ELEMENT—c sealed 
volumetric pressure unit with stainless 
steel diaphragm and flange protects the 
transmitter from corrosive material, and 


damps line pulsations. 


@ REFERENCE DATA: 
Write for Specification $1003-1 


Measures temperature, gage pressure or absolute pressure. 


Requires only one thermal system and one pressure system 
for all ranges. Changeover from temperature to pressure 
measurement is extremely simple. 


Span can be shifted to cover any part of the overall trans- 
mitter range—from 40 to 600 psi, or from ~375 to 1000°F— 
without changing or adding parts. 


Equally accurate at small spans of 20 psi and 50°F or at 
wide spans of 150 psi and 400°F. 


High-speed response to temperature or pressure changes 
permits control within close tolerances. 


Ambient temperature and pressure compensated. Vibration 
resistant. 


Get complete details on Tel-O-Set transmitters . . . and related 
Tel-O-Set miniature indicators, recorders and controllers . . . 
from your nearby Honeywell field engineer. Call him today 
... he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial Prod- 
ucts Group, Brown Instruments, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


Honeywell 
iH Pout tw Couttiols 





TITANIUM~—available now for long service 


e The life of this titanium 70-tube condenser assembly, now handling 
60% nitric acid at 195° C. and 180 psi, is estimated to exceed 10 years. 


Titanium condenser tubes expected to outlast 
Stainless 30 to 1 handling nitric acid 


Corrosive vapors of 60% nitric acid gnawed through an average of 
three stainless-steel tube bundles a year in a chemical firm's condenser. 
Maintenance and replacement costs were running as high as $18,000 


a year. Then titanium tubes were installed. Based on a service life of 


10 years, titanium will save at least $162,000 in maintenance and 


replacement costs. 
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life. ..corrosion resistance...economy in use 


ANNUAL REPLACEMENT COST (CUMULATIVE) 


TITANIUM V TAINLE 


Proven economies 


Titanium is actually the least expensive metal 
you can use under many corrosive influences. 
Titanium withstands conditions that reduce the 
service life of ordinary metals . . . assures mini- 
mum downtime of equipment, fewer replace- 
ments. 

Titanium offers the economy of long, trouble- 
free service when exposed to such corrosive 
environments as: 


Salt Water Most Inorganic Chloride 
Marine Atmospheres Solutions 
Nitric Acid Molten Sulfur 
Wet Chlorine Chromic Acid 
Chlorinated Organic Aqua Regia 
Compounds Hypochlorites & Chlorine 
Dioxide 











e INITIAL AND ANNUAL REPLACEMENT COSTS of titanium and stainless tube 

TITANIUM —available today bundles are compared above. Initial cost of the titanium tube bundle, shown 
oe eee ; ! : at left, is $8,800, vs. $6,000 for stainless. But note how the $2,800 difference 
Titanium is now readily available for non- is absorbed within 4 months of service (Point A). Savings are approximately 
defense applications. Through research and $81,000 after 5 years . . . $162,000 after 10 years, the expected service life 
technical developments by process-equipment of titanium tubes. 
manufacturers and mill-product producers in 
cooperation with Du Pont, standard parts can 
now be made to specifications. Titanium equip- 
ment is already solving severe corrosion prob- 
lems in a number of industries—chemical, food, 
pulp, paper and allied industries. 

In your process-development work, take full 
advantage of the corrosion and cavitation resist- 
ance, light weight and high strength of titanium 
... important considerations for continuous flow, 
high temperature and pressure processes. For 
further information, get in touch with Du Pont. 
And be sure to mail coupon below for an inform- 
ative booklet about titanium —its properties and 
applications. E. I. du Pont de Nemours & Co. 
(Ine.), Pigments Department, Titanium Market 
Development Section, Wilmington 98, Del. 


PIGMENTS DEPARTMENT 


L 


NOW AVAILABLE, titanium parts and fittings like this 


REG. U. 5. PAT. OFF 
4” gate valve, chemical pump and centrifuge can be 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY made to your order by process-equipment fabricators. 


If you have a corrosion problem and need additional information, mail this coupon for titanium booklet. 


E. |. du Pont de Nemours & Co. (Inc.) 


o) Pav > cp > 27 MH 
Ple ase send me more information Titanium N-2496, CE-4, Wilmington 98, Delaware 
on titanium. I am interested in 


evaluating titanium for these 
applications: 





Name__— 


Firm 





Addr SS 





Cit... Se ne ee ee 





lel eel | 
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Weather-proof construction 





stymies erosion 


and corrosion 


Complete protection against erosion and corrosion 
is built into American Bi-Metal Thermometers, so 
you can always be sure of accurate temperature 


measurement. Both case and bezel are stainless 





steel, precisely fitted and gasketed to insure snug 


mating. Whatever the weather, rain, sand, dust, 





dirt, fumes and frost are sealed out by a heat-resist- 
ant gasket between case and thick cover glass. 
The stem of the American Bi-Metal Thermome- 





ter is mirror-smooth stainless steel. All joints are 
solidly welded. Top resistance to corrosion is 
teamed with strength, rigidity and tight closure 
against process pressures. 

Weather-proof American Bi-Metal Thermome- 
ters are noted for high sustained accuracy and long 
service life. There are mounting styles, dial sizes, 
temperature ranges and stem lengths to meet your 
needs exactly. Ask your industrial supply distribu- 





tor for help in proper selection. 





American Bi-Metal Thermometer 
with weather-proof stainless 
steel construction. 





mime AMERICAN INDUSTRIAL THERMOMETERS 


A product of 
M 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 








MANNING 
INI JYOOW 9 
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When you need 
heating and cooling 
coils... 


This Westinghouse fin design activates air 
... does away with dead-air film 


All Westinghouse continuous Plate-Fin Coils feature: 


e Permanent Mechanical Bond—Fin to Tube 
e Minimum Air Resistance 
¢ Guaranteed Published Performance 
e Wide Selection 

And for heavy-duty industrial process and high- 
pressure steam heating . . . standard sections with 


extra-heavy wrought-iron finned pipe are available. 
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Call your Sturtevant Division Sales Engineer for 
complete details on your heating and cooling coil 
requirements, or write Westinghouse Electric Cor- 
poration, Department D-4, Hyde Park, Boston 36, 
Massachusetts. 





Strong, compact, low in cost — the new SSB10 Fulflo Filter 


‘ew 
AVANTE 


is made with a rugged one-piece drawn shell of #316 stainless 
steel. Simplified construction is reflected in exceptionally low 
price. Use this Fulflo Filter for every operation requiring stain- 
less steel protection against chemical attack and oxidation: 
liquid chemicals; petro chemicals; pharmaceuticals; beverages; 
water; oils; liquid fuels; compressed air, COz and other gases. 

The new Fulflo Filter provides continuous micro-clarity of 
liquids or gases at operating pressures up to 150 psi. Flow rate 
is 214-5 gpm for liquids of aqueous viscosity. Two pipe sizes — 
¥g and 3% inch. Air vent and drain plug included. 

To resist solutions chemically hostile to cotton, 10-inch 
Honeycomb Filter Tubes are available in a variety of synthetic 
fibres: nylon; orlon; dacron; dynel; acetate; or glass. Wide range 
of densities enables you to get the exact degree of riicro-clarity 
your operation requires. Honeycomb Filter Tubes have hun- 
dreds of precision controlled filtering tunnels to provide true 
depth (not just surface) filtration. These diamond-shaped tun- 
nels are engineered for absolute uniformity in size, shape, depth 
and density. 

Other Fulflo Filters include steel-and-iron, 
steel, stainless steel, rubber-lined steel and nickel- 
plated brass models for high or low flow rate, 
pressure, pH, viscosity, temperature. 

For technical literature, write to Department CE. 





COMMERCIAL FILTERS CORPORATION fixer 
MELROSE 76 MASSACHUSETTS A 


with genuine Honeycomb Filter Selective filtration of oils « water-oil 
Tubes for controlled micro- separators * magnetic separators 
clarity of industrial fluids. pre-coat filters * coolant clarifiers « 
automatic tubular conveyors. 


MICRO-CLARITY AT MINIMUM COST 
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for the most efficient 


recovery“ of 


platinum metals... 


THE WORLD'S LARGEST 
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¥huey é 
AND 
The maximum recovery of plati- 
num metals from spent catalyst is 
a specialized problem. Percentage 
of recovery and rapidity of service 
are important considerations. 
Here, special procedures recover 
100% of assayed platinum metals 
content—personnel and plant are 
geared for prompt recovery. 


PELE 


—a5.! yaa % 
srRisEe!” 


pivisiON 


n 8 
NEWARK " 


street 


S$ METALS 


* Our facilities for the manufac- 
ture of platinum metals catalyst are 
among the largest in the world. 
Qualified research personnel are at 
your service to advise on the con- 
centration of metal, form and car- 
rier best suited to your production. 

All data of confidential nature 
are of course treated accordingly. 








IN MIXERS...tough buyers look at the bearings 


Specifically, they look tor oversize, heavy duty, 
high capacity bearings like the ones in this 
Philadelphia Mixer. 


Their reasons are many. Oversize bearings mean 
the mixer will easily take maximum thrust and 
heavy unbalanced mixing loads. 

Extra large bearings permit extra large output 
shafting. Shaft deflection is kept to an absolute 
minimum. Stuffing boxes need less maintenance. 
Mechanical seals last longer. You don’t need 
steady bearings in tank bottoms. 

Heavy duty inboard bearings give extra rigid 
support. Shaft run-out is minimized. Spiral gears 
run more smoothly . . . have longer life. 

Oversize thrust bearings mean you can use stan- 
dard Philadelphia Mixers for high pressure, closed 


tank applications. 


Husky, heavy duty bearings permit every drive 


component to be designed with extra strength 
and rigidity. Excessive thrust or unbalanced 


impeller loads simply can’t cause shaft deflections 
which might damage the gearing. 

Tough buyers look at the price too. And, you'll 
pay no premium for a Philadelphia Mixer. We are 
the only manufacturer that designs and builds the 
whole mixer. We control production and costs. 
We can afford to give you more mixer per dollar. 
Write for Catalog A-27. It contains all the infor- 
mation needed for you to select your own Phila- 
delphia Mixer. Philadelphia Gear Works, Erie Ave. 
and G Street, Philadelphia 34, Pa. 


philadelphia mixers 


Offices in Principal Cities 
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PUBLISHED BY WOLVERINE TUBE DIVISION 


HOW 10 LICK 3 PROBLEMS WITH 1 


BY ERNEST DODD 


Solving three major heat transfer problems with one 
product is the neat trick performed recently by CALI- 
FORNIA STEEL PRODUCTS, Division of Yuba Consoli- 
dated Industries, Inc., when fabricating a battery of 
six U-bend shell and tube heat exchangers for one of its 
West Coast customers. The units were to be used in 
jacket water-crude oil cooler service. 


The problems: reduce unit size, slash unit costs, and 
increase unit service life. The product involved was 
electric-welded steel Wolverine Trufin® Type S/T con- 
denser tubing in U-bend form. Here’s how—and why 
this product of Wolverine Tubemanship was able to 
help CALSTEEL accomplish its objectives. 


Because it is an extended surface tube with fins actually 
extruded from the tube wall, Trufin Type S/T has ap- 
proximately 2!. times more heat transfer surface than 
does plain tube. It packs more heat transfer surface 
into a given area—permits the design of smaller and 
more powerful heat exchangers. 


This greater surface area also means that Type S T 
requires fewer tubes to handle equivalent heat duty. 
This means a substantial savings in direct tube costs. 
Fewer tubes also permit the use of smaller shells, heads 
and baffles with a consequent saving in material costs. 
This in turn brings a reduction in labor costs because 
of fewer rolling in operations. 


Although operation of crude oil coolers is regarded as 
dirty service, similar applications where Trufin Type 
S T electric-welded condenser tubes have been used 
have proven conclusively that Trufin tubed units stay 
on stream considerably longer than plain tube ex- 
changers. Dv3.*ners have discovered that the configu- 
ration of Trufin’s extended surface is less conducive to 
scale build up than that of plain tube. Scaling tends to 
follow the contour of the fins, forming in many cases, 
an extended projection of the fin that contributes to self 
shedding. This assures reduced maintenance and in- 
creased on stream time. 


In addition, CALSTEEL also helped itself to still greater 
savings and convenience when it specified Trufin Type 
S/T in U-bend form. 


Wolverine pre-fabricates its U-bend condenser tubes to 
customer specifications—ships them in the exact order 
of their installation in disposable pallets. All the user 


CONDENSER TUBE 


\ 
\ 


iA 4, 
Any" 
4y3 


has to do is insert them directly into the unit. This 
reduces inventory, saves floor space and cuts downtime. 


Your company, too, can realize similar savings in money, 
time and convenience by specifying Wolverine Trufin 
Type S/T condenser tube. Next time you retube existing 
equipment or consider the design of new units, be sure 
to specify Trufin. 





SEND FOR FREE BOOK 


one of the most comprehen- 
sive sources for such finned 
tube data as types, sizes, 
alloys, end finishings, fab- 
rication techniques, stand- 
ards, and applications. Write 
for this valuable book today! 


Wolverine’s Trufin Catalog 
is filled from cover to cover 
with valuable information 
concerning integrally finned 
condenser tube. Processing 
engineers and design engi- 
neers alike will find here 





PUBLISHED BY WOLVERINE TUBE DIVISION 


CHECK THESE APPLICATIONS 


x gZ Listed below are a few of the many applications where Wolverine Trufin 
. is providing new concepts of economical heat transfer operation. Look 


As Near as 
your Telephone 


them over and we’re sure you'll find operations similar to your own. 


Remember that this versatile condenser tube is available in a wide range 
of sizes, types and alloys in copper, aluminum and electric welded steel. 
It is also available in low fin form (Type ST) for shell and tube appli- 
cations and with high fins (Types H A, H/R, LC, I L) for air cooled 


operations. 


For the convenience of its customers 
Wolverine Tube maintains sales offices 
in the cities listed below. You’ll find the 
addresses and telephone numbers listed 
in the yellow pages of your telephone 
directory. For complete information m@ Asphalt heater Coolers 
about Wolverine Trufin or other Wol- 


verine products just call the sales office m Reboiler Oil to Oil 


panne pou: Atmospheric section 


ALBUQUERQUE, NEW MEXICO 
ATLANTA, GEORGIA 
BIRMINGHAM, ALABAMA condensing 
BOSTON, MASSACHUSETTS 


Steam to steam 


Light hydrocarbon 
Oil coolers 


Gas coolers 
After coolers 


CHARLOTTE, NORTH CAROLINA 
CLEVELAND, OHIO 

COLUMBUS, OHIO 

DALLAS, TEXAS 

DAYTON, OHIO 

DECATUR, ALABAMA 

DENVER, COLORADO 

DETROIT, MICHIGAN 
EVANSTON, ILLINOIS 

GRAND RAPIDS, MICHIGAN 
HOUSTON, TEXAS 
JACKSONVILLE BEACH, FLORIDA 
KANSAS CITY, MISSOURI 


Heater Inter-cooler 


Nitrogen after coolers Kero-coolers 


Propane condensing Oil heater 
Debutanizer condenser Tank suction heaters 


Ammonia condensing Stripper overhead 


Methylchloride condensing condenser 
LOUISVILLE, KENTUCKY 

LOS ANGELES, CALIFORNIA 
MIAMI, FLORIDA 

MILWAUKEE, WISCONSIN 
MINNEAPOLIS, MINNESOTA 
MOLINE, ILLINOIS 

NEW YORK, NEW YORK 
PITTSBURGH, PENNSYLVANIA 
PHILADELPHIA, PENNSYLVANIA 
PHOENIX, ARIZONA 
PROVIDENCE, RHODE ISLAND 
ROCHESTER, NEW YORK 

SALT LAKE CITY, UTAH 

SAN FRANCISCO, CALIFORNIA 
ST. LOUIS, MISSOURI ne ee ee 

SEATTLE, WASHINGTON TARNIUWE Oty talene Wwotv ERINE TUBE 
TULSA, OKLAHOMA 28 ‘ CALUMET & HECLA, INC. 


Phenol cooler Amine reboiler 


Ethyl chloride condensing Debutanizer bottoms 


: cooler 
Butalene condensing 


: Alcohol cooler 
Freon condensing - 


Toluene reboiler Lube oil cooler 


Iso Butane condensing Lean oil-rich oil exchanger 





WASHINGTON, D.C. seen ad 17232 Southfield Road 
21 t r Allen Park, Michigan 


v ANIZER 
JNIFIN TUBE DiviSi 


BUY WOLVERINE TUBE— 
= PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 
IT'S MADE IN AMERICA! SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
Wolverine Trufin is available in Canada through the Unifin Tube Co., London, Ontario. 




















Sulphuric Acid Sealing Problem 
licked with less expensive, easy to 


instau Garlock Mechanical Seal 


In April 1955, Continental Oil Co., Chicago installed a 
standard Garlock CHEMISEAL* on a centrifugal pump 
handling 101.6% and 78-80% sulfuric acid for one- 
fourth the cost of the previous seal. This outside seal 
was reported easy to install by regular maintenance 
personnel. The service life is 8 to 10 months compared 
to 8 days for soft packing. 

Now all centrifugal pumps in this service at Conti- 
nental are equipped with Garlock CHEMISEAL Mechani- 











Garlock CHEMISEAL Mechanical Seal used on pumps at 
Continental Oil Co. has TEFLON bellows, a TEFLON-filled 
carbon sealing face, and ceramic stationary seat. 


cal Seals. They handle up to 100,000 Ibs. per day of 
sulfurie acid at temperatures to 135° F. 

Garlock CHEMISEALS can solve your difficult sealing 
jobs too. Ask your Garlock representative for his recom- 
mendation. He can choose from “The Garlock 2,000’ 
... two thousand different styles of packings, gaskets, 
and seals for every need. Or write for CHEMISEAL 
Folder AD-164. 


*Registered Trademark 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U. S, and Canada, 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 

















for buyers of 
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This detergent kills germs 


You may be missing something big if 
you haven’t looked lately at the proper- 
ties of lauryl pyridinium chloride. 


C12.4H25,7 


mm V4 


We produce this as a technical-grade 
mottled tan semi-solid, containing 
85.0% min. alkyl pyridinium chloride 
calculated as Cj». It is greasy or soapy 
to the touch, and lathers freely in water. 

Surface tension of a freshly prepared 
aqueous 0.01% solution at 25°C is 55 
dynes/cm; of a 0.1% solution, 45 dynes 
cm; of a 0.5% solution, 33 dynes/cm. 
The surface tension of dilute solutions 
becomes even lower during aging. 

In aqueous solutions more dilute 
than .01N, the solute is molecularly 
dispersed. In stronger dispersions, the 
lauryl pyridinium cations are aggre- 
gated into colloidal micelles, but the 
solutions look clear to the naked eye. 

Indications are that, like other qua- 

ternary ammonium compounds, lauryl 
pyridinium chloride has good germi- 
cidal properties. It is a potent bacteri- 
cide against gram-positive and gram- 
negative microorganisms. 
Where can you use it? At present, a 
major use is in wetting and lubricat- 
ing the tiny spinnerette holes through 
which viscose squeezes just before it 
becomes rayon. 

Some other places where you might 
put it to work, if your field of interest is: 


Detergents, Germicides 


Aromatic Chlorides 


Caustic Soda 


As an exploratory starting point, 
why not check the coupon for a data 
sheet on this product? If you’d like an 
evaluation sample, please write us on 
your business letterhead. 

° 
—C-Cl 


Benzoyl 
Chloride 
° 
-C-Cl 


Benzyl 
Chloride 


9 
-~(-C) 
NO; 
NO, 
m -Nitrobenzoyl 
Chloride 


P-Nitrobenzoyl 
Chloride 


Four versatile 
aromatic chlorides 


These Hooker aromatic compounds 
give you easy, practical ways of put- 
ting benzyl, benzoyl, and nitrobenzoyl 
groups into organic compounds, partic- 
ularly through Friedel-Crafts reactions. 

Each of these compounds will under- 
go other reactions to produce a variety 
of useful products. 

All four compounds are high-quality 
chemicals. On two of them—meta- and 
para-nitrobenzoyl chloride—Hooker is 
the only brand available in commercial 
quantities. 


You can order as little as a 5-gallon 
container of these compounds, or as 
much as a carload. 

If you'd like to know more about the 
specifications and physical and chemi- 
cal properties of these compounds, 
check the coupon for technical data 
sheets. 





40-page manual tells 
how to handle caustic soda 


Written for engineers, this 40-page 
Hooker manual sums up newest tech- 
niques for handling and storage of 
liquid caustic soda. 

Contents include detailed diagrams 
of equipment; a section on materials of 
construction; recommendations for un- 
loading, diluting, piping, and storage; 
and a section on safety precautions and 
first aid. 

For a copy, check the coupon for 
Hooker Bulletin 102, Caustic Soda 
Engineering and Handling Guide. 


For more information on chemicals mentioned on this page, check here: 

() p-Nitrobenzoyl Chloride 

(] Caustic Soda 

(1) Caustic Soda Engineering and 
Handling Guide, Bulletin 102 


Textiles—for cleaning fibers; in water- 
soluble lubricants; as wetting agents, 
color modifiers. 
Pharmaceuticals—as industrial ger- 
micides; in disinfectants, preservatives; 
antiseptic soaps. 
Agriculture—in insecticides, 
cides, horticultural sprays. 
Elsewhere— intermediate for foam- 
resistant compounds; general cationic 
emulsifying, dispersing and wetting 
agent; photosensitivity modifying 
agent; leveling agent in polishes and 
waxes; lubricant for preparation of 
hydrophobic surfaces to promote drop- 
wise condensation. 


[] Lauryl Pyridinium Chloride 
[] Benzyl Chloride 

]) Benzoyl Chloride 

(] m-Nitrobenzoyl Chloride 
Clip and mail to us with your name, title, and company address. (When 
requesting samples, please use business letterhead.) 


HOOKER ELECTROCHEMICAL COMPANY 


404 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


fungi- 


HOOKER 


CHEMICALS 
PLASTICS 





Sales Offices: Chicago Los Angeles New York Niagara Falls 
Philadelphia Tacoma Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 


a ee ee ee ee ee ee ee ee ee ee ee ee ee 


36 April 21, 1958—Cuemicat ENGINEERING 





| Air break 
" starters 


for high voltage motors 


=~ 


@ 
a 

a 

a 





A 


This new air break contactor—around which Allen-Bradley has developed a 
complete line of high voltage starters—is designed to match your toughest 
applications. It features the same solenoid design—with only one moving 
part—that has made Allen-Bradley low voltage starters universally recognized 
for their tremendous operating life. 

These new contactors are available in full voltage and reduced voltage starters 
—nonreversing or reversing—for squirrel cage, part winding, slip ring, and 
synchronous motors up to 1500 hp, 2300 volts; 2500 hp, 4600 volts. All 
starters are equipped with current limiting fuses and have an interrupting 
capacity of 150,000 kva at 2300 volts and 250,000 kva at 4600 volts. 

It will pay you to investigate these quality starters. Complete information is 
contained in Publication 6080... please send for your copy, today. 








Bulletin 966 high voltage air 
break, across-the-line synchro- 
nous motor starter in NEMA 
Type | enclosure. 


i 
—\) 
R ines . . Binesneaciens since 


i 


Faster Arc Suppression. 


Only Cne Moving Part. 
Simple solenoid design elimi- 
nates trouble-causing pins, 
pivots, and flexible jumpers. 


Allen-Bradley Co. 
1337 S. First St. 


Double Break Contacts of 
silver alloy never need main- 
tenance. Vertical motion as- 
sures uniform contact pressures. 


Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd. 


Galt, Ontario 
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Easy Access from Front. 
Crossbar and contacts remov- 
able from front, without special 
tools, for easy inspection. 


\\y 
MO 


New blowout design and novel 
arc chute. Chutes are molded 
from an arc resistant material. 


ee 
ALLEN-BRADLEY 
OR CONTROL 


> QuaALity 








Buell Precipitator at mid-western cement plant. 


for the flue Hundreds of installations have proved the extra efficiency of 


Buell Dust Collection Systems. In mechanical collectors, only 


Buell cyclones have the exclusive Shave-off that traps an 
extra percentage of dust, large-diameter design that eliminates 
bridging and clogging. In electrical collectors, only Buell “SF” 
precipitators have features like high-emission, failure-proof 
Spiralectrodes. The results are high collection efficiency, freedom 
from shut-downs, minimum or no maintenance year after year 
in every Buell installation. Get the full story in “The Collection 
and Recovery of Industrial Dusts.” 

Write Dept. 12-D, Buell Engineering 

Company, Inc., 123 William Street, ,« # 

New York 38, New York. j, 











BUELL “SF” ELECTRIC PRECIPITATOR-CYCLONE 
CYCLONE PRECIPITATORS COMBINATION 


Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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Sign of Wafer....Layne 


Vital to all chemical operations is a guaranteed supply Layne wells circle the globe. Every condition and every 
of water. Water for removing heat loads, process consump- problem possible has been met and solved. This know-how 
tion and accompanying plant operations—all require de- and over three quarters of a century of experience result 
termined amounts for an hour, a day, a year—indefinitely. in efficient, economical wells—the basis of many indus- 
That’s why the well site must be accurately determined trial water systems. Layne drilled wells provide a reliable 


and the well constructed to deliver the available water. water source—the criterion for industrial water supply 


LAYNE & BOWLER. INC.. MEMPHIS 

GENERAL OFFICES AND FACTORY * MEMPHIS 8, TENN i : oe 

LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD :> LAYNE & BOWLER, INC. 
MEMPHIS 8, TENN. 


Gentlemen: Please send me bulletin No. 100 
NAME 
TITLE 
ORGANIZATION 


a 


WATER WELLS + VERTICAL TURBINE PUMPS 
WATER TREATMENT i 5 


ADDRESS 





A Insulators are installed at bottom and sides to support 
the bus and brace against short circuit forces. 


<4 Sloping aluminum bus is unsupported between buildings 
of different heights. Steel frames provide rigidity. 


Alcoa Aluminum Bus Serving 
Ethyl’s Sodium-Chlorine Plant 


To transmit 30,000 de amperes at 550 volts from one recti- 
fier station to another, at a circuit distance of 700 feet, 
Ethyl Corporation engineers weighed the facts, then chose 
lightweight, corrosion-resistant aluminum bus conductors. 
In considering conductors, they found three big advantages 
with aluminum: it cost less per foot of conductor; weighed 
about 50% less than copper of the same current-carrying 
capacity; and, as a result of this lighter weight, also re- 
duced the cost of supporting structures for the system. 

This is the second aluminum bus conductor installation 
by Ethyl. The performance of the first, as well as its 
economy, led to this second installation. The bus system 
serves sodium-chlorine electrolytic cells. The natural oxide 
film on the aluminum protects the bus from further corro- 
sion. This protective film also improves the heat-radiating 
characteristics of the bus, permitting cooler operation or 
additional load-carrying capacity. 

Savings also appeared during installation. Shielded arc 
consumable electrode welding, because of its flexibility and 


40 


speed, was used for the welded joints. Most of the welding 
was done on the ground where the supporting beams were 
assembled, facilitating installation and increased safety. 

As in many industries, the electrochemical industry has 
found that bus systems of Alcoa® Aluminum are the modern 
answer to the need for economical power distribution. For 
complete information about Alcoa Bus Conductors, consult 
your local Alcoa distributor or sales office, or write to 
Aluminum Company of America, 2304-D Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


Your Guide to the Best 
_ in Aluminum Value 


ors) 


ALCOA 
ALUMINUM Rey “ALCOA THEATRE” 
) 





Exciting Adventure 
eee Alternate Monday Evenings 


ALUMINUM COMPANY OF AMERICA ; 
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High - Pressure GAS DRIER 


Cleans and dries air, helium, 
nitrogen and other gases 
under high pressure . . . 


Recently installed at one of the 
nation's largest missile test facilities, 
the Aminco High Pressure Gas Drier 
(illustrated) has a gas input capacity 
of 15,000 standard cu. ft. per hour at 
6000 psi. The unit dries gas and re- 
moves hydrocarbon vapors to five parts 
per million; it delivers gas having a 
dryness down to dew points of minus 
100 or better. 

Driers are of conventional dual desic- 
cant design (one vessel dries while the 
other is being reactivated). Drying and 
reactivation cycles are controlled auto- 
matically by means of program timers. 


, The humidity content of the outlet gas 














is monitored by an Aminco Electric 
Hygrometer System which operates on 
the principle that a change in the 
electrical resistance of a hygroscopic 
medium will occur with any change in 
humidity. 

The electrical circuit is so designed 
that in the event of high-humidity 
output, the electric hygrometer system 
will automatically over-ride the timer 
system and control drier functions. 

All major components of the drier are 
machined from stainless steel forgings. 
All vessels have full-opening closures 
to facilitate removal of desiccants and 
internal elements. Aminco self-engag- 
ing high pressure pipe joints are used 
throughout. 


AMINCO HIGH PRESSURE GAS DRIERS 
CAN BE CONSTRUCTED TO MEET ANY 
INDUSTRIAL OR MILITARY REQUIREMENT 
FOR THE DRYING AND CLEANING OF 
GASES AT ELEVATED PRESSURES. 


For additional 


information— 


Write for catalog 


407-C 


AMERICAN INSTRUMENT C0 INC 8030 Georgia Avenue 
a | » Silver Spring, Maryland 
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~~ — -f 
, dere a 
Developed in the engineering laboratories of I-T-E. 
Tailored to meet the particular needs of the 
electrochemical industry. Now this new 
semi-conductor rectifier offers you a combination 
of advantages not available from any other source. 
. Can be used in parallel with any other type of 
conversion equipment 
Forced equalization of inverse voltage across 


the most - " series-connected cells 


Forced equalization of current between parailel- 
connected cells 


forward i : , . Cells individually isolated in case of fault, whether 
' y connected in series or parallel or both, by current 


» : limiting Amp-Trap ultra-high-speed fuses 
achievement an a Closed system water cooling—you can change 
j tt damaged cells without disturbing the cooling system 
lon-exchange water purifier to maintain high purity 


et in é " of cooling water and thus prevent corroding 
y at and electrolizing 


Available in any desired d-c voltage and current 
rating 


semi-conductor | The first new I-T-E UNITRON Semi-Conductor 


eee : Rectifier has recently been installed, delivering 
rectification 10,000 amp at 300 v. Other units are scheduled 
} for early installation. Write for technical 
information. I-T-E Circuit Breaker Company, 
Transformer & Rectifier Division, 19th & Hamilton 
Sts., Philadelphia 30, Pa. 





I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 





ie A Oo ER SoS 














AIAH 




















: REACTORS @ 4 FILTERS | VACUUM 6 ANION 5 MIXEO BED 
ACH 62°O DIA «16-0 HIGH NITS OE AERATOR UNITS nts 
warns RING SHAPED FILTERS 2-0 Oe 2-0 Dia 


| PRIMARY | | sade DEMINERALIZER____} 


SYSTEM 


FLOW DIAGRAM = 4 BED SYSTEM WITH MIXED BED POLISHING SECONDARY UNITS = Q == 3700 GPm 


Cochrane DEMINERALIZER 


protects high pressure boilers and turbines 
at Linden Generating Station 


a ee, 
Public Service Electric and Gas Com 
new Linden Generating Station features 
WATER ANALYSIS In Parts Per Million the most outstanding Demineralizer Plant 

Raw Water Final Eflvent ever installed. The system, designed and ~ 
Turbidity 3-46 0 to 0.5 \ Primary my 
Color 40-160 Oto2 | Treatment manufaetured by Cochrane, treats 30 to 
Alkalinity ar CoCO; 66.183 0100. 100% make-up for boilers with design: ce 
ili i -1 .O1 Demi fi * 
perce tenvons as Oz Po +a oT aneboe gus pressures up to 2700 psig. 
ee Besa: Prt Some of the unique features inde 
aap complete automatic remote control for 
2—Solids-Contact Reactors, 62' dia. x 18' 
high, with four peripheral gravity anthra- aie both primary treatment and Deminetalizer 
Ge a Plant .. . Filter and demineralizer ~ 
7—Cation Units, 12' dia. 
1—14' Vacuum Deaerator, rubber-lined. hackwesh recovery for re-use . . AP ose 
6— Week Bese Aden Vay tay: ata tat of most anion rinse water . . . Low acid 
6—Strong Base Anion Units, 12’ dia, a ose P « 
5—Mixed-bed Polishing Units,.02" dia. consumption . . . Silica reduction in two 
stages: first, by strong base pri anion 
units, then by mixed bed secon 
units . . . Low caustic soda fements 
. . ae . 
. Resins cleaned by brine aytomatically. 
These and many other features assure 
the ultimate in efficieney fomthis plant. 
Cochrane’s years of ence in the 
design and manufacture,of every type of 
water treating equipment are your assur- 
ance of continuing satisfactory performance. 

















Cochrane 


Cc OR PP OR A T EeOu 
3113 N. 17TH STREET, PHILADELPHIA $2, PENNA. = 
NEW YORK + PHILADELPHIA - CHICAGO 


Demineralizers + Zeolite Softeners » Hot Process Softeners » Hot Lime Ze shteners * Dealkalizers * Reactors * Deaerators + Pressure Filters 
Continuous Blowoff Systems + Con@e@nsate Return Systems + Steam Specialties 
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SPROUT-WALDRON 





ve 


Size Classification 


for Mixing and Blending °* Size Reduction 


* Bulk Materials Handling ° Pelleting and Densifying 





Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 





VERTICAL MIXERS 
NEW SOURCE FOR 
AGITATED STORAGE 


Faced with the problem of main- 
taining batch uniformity, a promi- 
nent manufacturer found the solu- 
tion in a battery of four 150 foot 
Vertical Mixers which serve as 
reservoirs. 


Stock emerging from the dryer is 
first passed through a disintegrat- 
ing mill which breaks up any com- 
pacted lumps. The mill is fitted 
with properly vented surge hopper 
and a horizontal screw leading to 
each Vertical Mixer. In these mix- 
ers successive batches of die stuffs 
are thoroughly distributed among 
several preceding batches to assure 
continuous uniformity of the fin- 
ished product. 

For simplification, a single color is 
assigned to each mixer. This com- 
pletely eliminates color contamina- 
tion and frequent cleaning. 


The Adaptioneered® Sprout-Wal- 
dron Vertical Mixers have to be 
dust-proof due to the fine character 
of the material. Each unit requires 
approximately 25 square feet of 
floor space and only 5 to 7 horse- 
power. The use of Vertical Mixers 
for agitated storage is a new twist, 
but a good one. 





Self-loading Sprout-Waldron Bulk Trucks cut 
handling and delivery of dry materials in the 
process industry. 


44 














BLOOD BOTTLES BUSTED 


To avoid the risk of reusing un- 
sterilized glass bottles used for the 
shipment of process blood, it was 
decided to destroy them by crush- 
ing in an Adaptioneered® Sprout- 
Waldron Single Roll Crusher. 
Heavy duty glass bottles, the larg- 
est size being 3%” in diameter and 
6” deep, are reduced to approxi- 
mately %” ring size at the rate of 
1,000 a day, by an 18” Single Roll 
Crusher requiring only 12” work- 
ing head room and only 5 horse- 
power. Bulletin No. 116-A tells the 
up-to-date story on S-W Single Roll 
Crushers. Copies available on re- 
quest, 


(Aldaptioneered*Attrition Mill Puts Spring in Cork 


To give cork the resiliency it needs 
to preserve the fizz in soda, the 
compression in your engine or the 
spring in your linoleum, it must be 
free of the hard pieces of bark that 
adhere so tenaciously. To remove 
this hard bark the granules were 
subjected to severe rubbing and 
squeezing on burr stone mills. Not 
only is this a slow process, with ca- 
pacities approximately 750 pounds 
per hour, but dressing burr stones 
is a laborious and costly job re- 
quiring a special skill that is fast 
disappearing. 

Adaptioneered® S-W Swinghead 
Single Disc Attrition Mills are now 
doing the job at twice the speed 
and for less money. In these mills 
the cork granules are rubbed and 
squeezed between two abrasive 
stone discs, one revolving and one 
stationary. The attrition mills are 
equipped with specially developed 
artificial stones available for a frac- 
tional cost of the original. Hand 
dressing is eliminated. Adaptioneer- 
ing® saves this customer thousands 
of dollars annually in maintenance. 

CP/102 
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“WU” INSTANTANEOUS. || 
WATER HEATER | 


SAVES REPLACING EXPENSIVE 
HOT WATER STORAGE TANKS 


Bisset SE 


THE PROBLEM: How to economically replace 


two leaking hot water tanks. 


The photos here tell a significant story to 
plant superintendents and operating engineers. 
The ‘“‘Problem”’ picture shows two old-fash- 
ioned hot water storage tanks, requiring re- 
placement because of leakage... the “Solution” 
picture how the tanks were replaced with a 
modern B&G Instantaneous ‘“‘WU”’ Heater. 
To remove and replace the two leaking hot 
water tanks would have been a difficult and 
costly job. Installing a comparatively tiny 
B&G Type “WU” Heater saved hundreds of 
dollars and in addition increased the available 
volume of hot water! In 12 years of operation 
there has never been a shortage of hot water. 


Why the BaG ‘'WU”’ Heater saves 
space and money 

The “WU” comes equipped with a B&G 
Booster Pump which pumps boiler water 
through the shell, greatly increasing the ca- 
pacity of the heater. Large volumes of hot 
water are produced by amazingly small units. 

The Booster is controlled to start whenever 
water temperature goes below the desired 
degree. Boiler water is pumped through the 
shell of the ““‘WU” until service water is again 
at the correct temperature. 


The ““WU” Heater 
can be installed on hot 
water boilers or below 
the water line of steam 
boilers. 

Send for this booklet on the appli- 


cation, selection and installation of 
B&G Instantaneous Water Heaters. 


A=) BELL & GOSSETT 


act B&G Type ‘“‘WU”’ Instantaneous 


r 


THE SOLUTION: Old tanks were capped off and a com- v) G 
Y 
ater Heater connected to the boiler. 


*Reg. U.S. Pat. Off. 
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e@e fF Ff & FF 
Dept. FF-14, Morton Grove, Illinois 


Canadian Licensee: §. A. Armstrong, Ltd., 
1400 O'Connor Drive, Toronto 16, Ontario 





_..With Teflon at its best 


aS : 


¢ Inherent thermal equilibrium of housing and liner 
prevents fatigue cracking of liner at the flare. 


High density, non porous liner is universally inert 
and corrosion-proof. 


Will not collapse under negative pressure — 
even at high temperatures. 


Will not corrode, break, or wear — no mainte- 
nance, no downtime. 


Non-contaminating — cannot cause batch spoilage. 


The ideal, universally corrosion-proof system for 
fluid service to 500° F—that’s Fluoroflex®-T Type 
S lined steel piping. It has a Schedule 40 steel hous- 
ing and seamless, impervious liner of Fluoroflex-T, 
a special high density compound of virgin Teflon. 


Liner is formed into housing by an exclusive 

Resistoflex process which dynamically balances 

thermal expansion-contraction between housing 

Shuneetes Waibbiaisen eile. “On and liner. Unaffected by thermal shock...no fa- 


both pipe and fittings, the integral é tigue stress at flare. 
Fluoroflex-T liner covers the full gasket , 


face of the flange... positively seals . i > . 4 

and prevents fluid-to-metal contact. a —_ » Chemically ‘oF well as physically durable, 
Fluoroflex-T piping is completely inert to virtu- 
ally all known chemical and corrosive solutions. 


Send for bulletin which gives full specifications. 
RESISTOFLEX CORPORATION, Roseland, New Jersey. 
Other Plants: Dallas, Tex.; Burbank, Calif. 


® Fluoroflex is a Resistoflex trademark, reg., U.S. pat. off. 
® Teflon is DuPont's trademark for TFE fluorocarbon resins 


RESISTOFLEX 


Complete systems for corrosive service 


e= &e~ @ GD FP OO — 


LINED STEEL PIPE © FLANGED FLEXIBLE HOSE * BELLOWS + ELBOWS « TEES * REDUCERS + DIP PIPES & SPARGERS « LAMINATED PIPE 
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Remove 
unwanted 


>» keep processes 
humming 
by drying 
instrument air 
with 
Lectrodryer 


COMPRESSED AIR, freed of unwanted moisture by a Lectrodryer, 

makes your controls more dependable. There is no water in the air lines 

to cause freeze-ups, or clog delicate instrument ports by forming mud or rust. 
As a result, processes keep humming... product quality is constant. 

Lectrodryer engineers have many years’ experience in solving DRYing problems. 
The Lectrodryer equipment they recommend is generously designed and 
elolarsigvlel {Xe Ma colmm ial -Mulolttitic-eic-uilehalale pm lotelo Me lalitel] Xehi-Xe My CoML a1) ol ale) 
on capacity or cutting corners on materials to meet a price. 

Bulletin 223B describes Lectrodryers for instrument air DRYing. 
lo] amo ele) ©) Ne) an fo] ao) ial -1amal-1] ofl] Mola) © Muitol] ME ial-MRecol] Lo) ap 


Leading industries look to 


‘Lectrodr 


World's First and Foremost Manufacturer of Commercial F Vale Mi faleltl S4af- tm Vel-leoldel lah @lal 1a.) 


Pittsburgh Lectrodryer Division * McGraw-Edison Company * 303 32nd Street, Pittsburgh 30, Pennsylvania 
This coupon Moisture in compressed air is causing trouble. 
[-] Send us Bulletin 223B. [_] Have your representative call. 


brings you 
NAME TITLE 
DRYing help... COMPANY 
ADDRESS 
CITY 
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LOWER 


production costs with a 


AENNE DY 


air swept grinding system 


The KENNEDY Air Swept Tube Mill 
Grinding System is the ultimate 
in high production and low operating 
cost. The experience of the many 
owners of KENNEDY Mills has 
shown that the cost of this mill can 
be paid in a few years with the sav- 
ings in maintenance and power alone! 


HERE ARE A FEW OF THE REASONS FOR THE 

ECONOMY AND POPULARITY OF KENNEDY 

PULVERIZING SYSTEMS... KENNEDY 10’ x 15’ Integral Gear 
Drive Air Swept Ball Tube Mill 


and #93 Exhauster Fan in serv- 
REDUCED MAINTENANCE « Tramp iron and other foreign material cannot damage ice at the American Agricultural 
the system. Years of operation are assured before parts (except for grinding balls) re- Chemical Co., Pierce, Florida. 


quire replacement. 


CONTINUITY OF OPERATION « Lubrication and replacement of grinding media is 
accomplished without shutdown or interruption of production. 


MINIMUM POWER « Careful design and construction and a proven pressure lubrication 
system insure a high mechanical efficiency. 


HIGHER PRODUCTION « Single grinding units are built for capacities to 100 tons per 
hour. Production and fineness remain constant, month after month. 


LOWER OPERATING COSTS « Dependability of equipment and reliable automatic 
feed control assure high production with minimum manpower. 


CAPITAL SAVINGS « No magnetic separators are required. KENNEDY units require 4 
less structural steel and floor space per ton of product. Send now for full details on 
KENNEDY Size Reduction 


FLEXIBILITY OF DESIGN « KVS Air Swept Grinding Systems are available for a wide Equipment. 


range of capacities and products. 
KENNEDY -VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 


405 PARK AVENUE, NEW YORK 22, N.Y. © FACTORY: DANVILLE, PA. 
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These Reliance Motors 
Will Not Corrode «-e-« 
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Write for bulletin B-2406 for further information 
on 1 to 125 hp corrosion-proof motors. 


RELIANCE ‘ncinttaine co. 
ENGINEERING CO. 
DEPT. 134A, CLEVELAND 17, OHIO 


CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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“How will a Round 
Processor 





New Cherry-Burrell laboratory model 
pins down the answer before you buy! 


Chances are it won’t cost you any more to “‘test-run”’ 
your products in this 45-gallon Cherry-Burrell lab model 
Round Processor than it does to ‘‘test-drive’”’ a new car. 
And is there any better way to buy? 

Here’s all you do: lease this Cherry-Burrell model for 
a nominal monthly fee . . . test your products in it... 
find out which type of heating/cooling you prefer. . . 
which of these four variable-speed agitators (21 to 260 
r.p.m.) is “right” for your product . . . determine 
whether you want to process at atmospheric pressures 
or seal for vacuum or pressure operations. 

When you find the processor “‘combination”’ that is 
best-by-test in handling your products, you apply the 
lab model lease fee on the purchase price of any one of 





five different types of Cherry-Burrell Round Processors. 
You can also put the fee against the price of the 45- 
gallon model. 

For further details, see your Cherry-Burrell Repre- 
sentative or write for Bulletin G-545. 


CHERRY- BURRELL 


oe oe ee 


427 W. Randolph Street, Chicago 6, Ill. 
Dairy e Food e Farm e Beverage e Brewing e Chemical « Equipment and Supplies 


SALES AND SERVICE IN 58 CITIES —U.S. AND CANADA 
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Department Index 
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Processes & Technology 
Calendar 
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Cost Index 
Economics 
Consumption Index 


Chemical Engineering 


Developments. 


Phis calcining system reaps neat savings............ 


The ACL system for burning cement clinker is helping 
Marquette Cement Mfg. and Diamond Portland Cement save 


on space, dust and some 30-40° on fuel consumption. 


Refinery weds low-grade crude to high-grade market. . . 
Pontiac Eastern’s new refining scheme taps low-grade crude 
pretroleum to satisfy a predominantly gasoline market. 
Black Creek unit yields total of 79% gasoline. 


Another jet-bound rubber 
A new fluorinated rubber, Viton, is reported to have no 
equal among commercial elastomers in resistance to oils, 
fuels and solvents at temperatures above 400 F. 


CPI takes over sky-borne overheat detector 
Designed for modern aircraft, Kidde’s overheat-fire detector 
now helps 20 or 25 petrochemical outfits to protect synthesis 


gas generation facilities and personnel. 


Outlook for the American economy 
If you take the long view, things are really looking up. 
Despite the present siege of recession, there’s every indica- 


tion that the U. S. economy will double by 1975. 





VOW CROUSE-HINDS 


EXPLOSION-PROOF 


ME MERCU RY VAPO 
LIGHTING FIXTURES 


For dependable security at low 
operating cost in hazardous locations . . . 


@ where long burning hours without interruption 
are involved, month in, month out 
@ where labor cost or trouble of relamping is an 
important factor 
@ where maximum lighting output calls for maxi- 
mum economy in power consumption 


The longer life of mercury vapor lamps is well estab- 
lished: 7000 hours, vs. 1000 hours for incandescents. 
Light output is 2.5 times greater; 55 lumens/watt, vs. 22 

lumens/watt for incandescents. 


The new EV’s place these economies within easy reach. 

As with all Crouse-Hinds explosion-proof devices, EV’s are 
heavily constructed to withstand the pressure of internal 
explosions without rupturing. Gas-tightness is not a require- 

ment for their safe performance. Flame-tight joints prevent 
the escape of flames to flammable atmospheres. 


@ For full information, call your Crouse-Hinds distributor, or 
write for catalog sheet. 


TYPE EVA Explosion-Proof 
Lighting Fixture 


Available with or without guard, 


or reflector (dome, deep bowl, 
shallow bowl, angle, or high bay) 


250 Watt— National Electrical 
Code: Class L, 
Groups C&D 


400 Watt— Class 1, Group D 


52 


CROUSE@ HINDS 


MAIN OFFICE AND FACTORY: opr NEW YORK 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont 
@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proof and ee @ FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 
lusively through el ical d k For licati gi ing help, contact one 
Cincinnati Cleveland 





These products are sold 
of the following offices: Baton Rouge Birmingham Boston Buffalo Chicago 
Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City Los Angeles 
Milwaukee New Orleans NewYork Omaha Philadelphia Pittsburgh Portland,Ore. Salt Lake City 
St. Louis St. Paul San Francisco Seattle Tulsa Washington Resid Rep i Albany 
Atlanta Baltimore Charlotte Chattanooga Jacksonville Reading,Pa. Richmond, Va. Shreveport 
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Latest chemical brainchild 


of Karl Ziegler to near 
commercialization is a 
process for making fatty 
alcohols from alpha-ole- 
fins. In Germany, Har- 
pener Bergbau, Dort- 
mund, has a pilot plant go- 
ing; in U. S., Continental 
Oil is dickering with Zieg- 
ler for a license. 


Now, tranquilizers for plant 
life: U. S. Rubber’s new 
Durawet-20W (chemi- 
cally, N-metatolyl phthal- 
amic acid) is said to 
increase plant yields by 
reducing the effects of ab- 
normal weather condi- 
tions. 


English translations of Rus- 
sian engineering and in- 
dustry literature may get 
a boost if Commerce Dept. 
gets added funds. To date, 
attention has been dispro- 
portionately focused on 
the purely scientific litera- 
ture. 


Chementator. 


C. H. CHILTON 


New polyester for film and fiber 


Beaunit Mills’ new synthetic fiber, to be 
made in a $10-million, 10-million-lb./yr. plant 
in Puerto Rico, will be chemically the same 
polymer that Goodyear will produce as 
Videne polyester film in a new $9-million plant 
at Apple Grove, W. Va. (Chem. Eng., Apr. 7, 
p. 74). Goodyear will supply polymer to 
Beaunit for spinning into fiber. 

Composition of the new polyester hasn’t 
been officially announced, but it apparently is 
based on a mixture of dimethyl] terephthalate 
and dimethyl isophthalate. The phthalate 
intermediates are being supplied, initially at 
least, by Hercules’ Burlington, N. J., plant. 
But Amoco Chemicals is a likely source for the 
long haul. Its new plant under construction 
at Joliet, Ill., will be favorably equipped to 
turn out low-cost mixed phthalates via the 
Scientific Design process for liquid-phase oxi- 
dation of mixed xylenes (Chem. [’ng., Feb. 
1957, pp. 150-152). 

Beaunit has been pilot-planting its new 
fiber at Elizabethton, Tenn. Alone or in 
blends, it will find its way into sweaters, 
underwear and other forms of apparel. 

The Goodyear-Beaunit film-fiber tie-in 
has a close parallel in the ethylene glycol- 
terephthalic acid polyester produced by Du 
Pont, Imperial Chemical Industries and others. 
From the same basic polymer, Du Pont makes 
Dacron fiber, Mylar general-purpose film and 
Cronar photographic film. 


Liquid propane, methane sail the seas 


Transoceanic shipment of liquefied petro- 
leum gases will soon be a reality. While 
U.S. and British interests have joined in an 
experimental project to move liquid methane 
across the Atlantic, another combine reports 
even more ambitious plans to transport liquid 
propane from the Persian Gulf to Germany. 

Marine Transport Lines, New York, has 
ordered several combination propane-oil tank- 


(Continued on page 56) 
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I-R design permits cylinder arrange 
ment for best gas flow; three large 
cylinders handle coke oven gas in first 
stage, three in second stage. Others 
compress synthesis gas in three stages. 


54 
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This is one of two ten-cylinder Ingersoll-Rand 6000-hp HHE compressors —the 
largest motor-driven reciprocating compressors in operation—on ammonia syn- 
thesis at the Geneva Works of Columbia-Geneva Steel, Geneva, Utah. Each unit 
simultaneously compresses coke-oven gas in two stages to 200 psi, and synthesis 


gas in three stages to 5300 psi. Théy are installed in the nation’s first major steel- 
mill coke-oven-gas ammonia plant, engineered and constructed by Blaw Knox. 


Above are two 2000-hp HHE’s on air 
separation service. Each compresses 
oil-free air to 80 psi, and nitrogen in 
four stages to 2800 psi. The air cylin- 
ders are among the largest non- 
lubricated cylinders ever built. 
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This 1750-hp Ingersoll-Rand HHE com- 
pressor at the Geneva Works handles 
fuel gas (coke-oven gas after removal 
of hydrogen and carbon dioxide) for 
use in the steel mill. All of these HHE’s 
are installed in the same building. 
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CIPROCATING COMPRESSORS 


Two 6000-hp Ingersoll-Rand 
units now in operation at 


Columbia-Geneva Steel’s* 
NEW NITROGEN PLANT 


Americas largest electric-driven reciprocating com- 
pressors are now at work in America’s first steel-mill 
synthetic ammonia plant. Two ten-cylinder, 6000-hp 
Ingersoll-Rand HHE compressors—the first units of 
such size ever put into operation—are at the Geneva 
Works of U.S. Steel's Columbia-Geneva Steel Division 
in Geneva, Utah. The plant was engineered and con- 
structed by Blaw Knox Company, and employs almost 
20,000 hp of Ingersoll-Rand compressors, both recipro 
cating and centrifugal. 

Big process jobs like this one require heavy-duty 
compressors that are engineered to the job. Compres- 
sors of this magnitude are not “off-the-shelf” items. At 
Ingersoll-Rand, each HHE compressor is carefully 
engineered from the ground up to fit the needs of its 
particular job. 

First of all, the proper compressor cylinders are 


*Division of U.S. Steel 


designed. They have to be of the right size, type and 
materials to suit the volumes, pressures and gases 
involved. No one can match the wide range of compres- 
sor cylinders built by Ingersoll-Rand, and the correct 
valving is assured by I-R’s own valve design and 
manufacturing departments. 

The cylinders must be arranged on the frame in the 
best sequence, and at the same time the crankshaft is 
specially designed for best running balance, smoothest 
torque and smoothest gas flow. These Ingersoll-Rand 
methods of individual project analysis have been 
proven in hundreds of process installations. 

The world’s most comprehensive compressor experi- 
ence, in process and all other compressor applications, 
is offered by Ingersoll-Rand. Contact your I-R repre- 
sentative or write now for more information on HHE 


and other compressors for process services. 


Ingersoll-Ran 


11 Broadway, New York 4, N.Y. 


This 2800-hp I-R centrifugal compres- 

sor handles air for ammonia oxidation. 

The hot nitrogen from this reaction 
goes through an I-R expander—a 
power recovery turbine —which helps 

to drive the compressor itself. 
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ers, with first one scheduled for delivery next 
year. To be built in Italy and Germany, each 
714-ft.-long ship will have six nickel steel 
tanks furnishing a combined capacity of about 
25,000 tons of liquid propane, plus lateral 
tanks to carry 10,000 tons of oil. 

The ships will carry cold propane at near- 
atmospheric pressure. ‘Tanker cost is said 
to be half that of a tanker carrying LPG 
under pressure at ambient temperature. 

Meanwhile, Constock Liquid Methane 
Corp.—joint subsidiary of Continental Oil and 
Chicago Stockyards—is fitting out at Mobile, 
Ala., a 5,000-ton, 339-ft.-long cargo vessel 
with insulated tanks for carrying liquid 
methane from the Louisiana Gulf Coast to the 
Thames Estuary. British Gas Council is put- 
ting up half the $4 million for converting the 
vessel, plus another $1 million to build two 
1,000-ton, perlite-insulated storage tanks at 
its receiving terminal. Constock is building 
the U.S. terminal facilities, including lique- 
faction plant. 

The five shipboard tanks (total contents: 
2,100 tons) will be made of aluminum, jack- 
eted with about 12 in. of laminated balsa 
wood, to carry the liquid at —260 F. and 2 
psi. Constock estimates that evaporation loss 
will be only 0.5% during a three-week voyage. 

Gas Council will vaporize the methane, 
adjust its Btu. value by mixing with low-Btu. 
gas and feed it into London’s domestic gas 
distribution system. If economics prove to be 
feasible, Constock plans large-scale transport 
of methane from areas of surplus (e.g., Vene- 
zuela, Middle East) to other parts of the 
world in need of fuel energy. 


Trade secrets are worth cold cash 


If you go into your own business on the 
basis of trade secrets and know-how gained 
from a former employer, you may have to pay 
handsomely for it. 

A cool half million or more will be paid by 
eight former employees of National Cylinder 
Gas who, with a ninth individual, formed 
Catalysts and Chemicals Inc., Louisville, last 
summer. NCG promptly filed suit. 

Out-of-court settlement just reached pro- 
vides that CCI shall pay NCG 214% of its gross 
sales of all catalysts for the next seven years, 
with a guaranteed minimum of $500,000. If 
the minimum has not been paid by the end of 
the seven years, payments will continue until 
the guarantee is met. 


Agreement further provides that CCI 
may not use the catalyst trade secrets and 
know-how had before Sept. 1, 1957, and that 
NCG shall have the option to obtain rights to 
catalyst developments of CCI made prior to 
Dec. 31, 1959, by payment of a license fee of 
214% on sales of the specific catalyst manu- 
factured under such rights. 


Silica sol boosts acid resistance 


Weakest point of acidproof brick linings 
—the mortar between the bricks—is due for 
early reinforcement with new silica cements 
being groomed for sulfuric acid service by 
Pennsalt Chemicals Corp., Philadelphia. 

Pennsalt’s new  products—tradenamed 
Synar—differ from conventional _ silicate 
cements in that the binder is a 30-35% aque- 
ous colloidal silica rather than a sodium or 
potassium silicate solution. What gives Synar 
cements their unusual properties is a new set- 
ting agent discovered in Pennsalt’s labora- 
tories. The company won’t identify this key 
ingredient now. 

The setting agent is said to produce “an 
orderly gelation” of silica. This results in a 
strong mortar containing 98% SiO... Ordi- 
nary silicate cements, containing about 90% 
SiO., are vulnerable to sulfuric acid attack by 
breakdown of setting agent (a fluoride), 
formation of hydrated sodium sulfates or 
formation of potassium alums. 

It’s too early yet to predict useful life for 
Synar cements. Several large installations 
have been made, but the oldest—lining of a 
sulfuric acid concentrator—has chalked up 
only one year’s service. 

Synar cements are priced a bit higher than 
silicate cements. Pennsalt believes, however, 
that the new products will capture a big share 
of the market. An anticipated direct savings 
—in addition to longer life—is that the usual 
acid washing of freshly laid brickwork is 
unnecessary. 


‘ 


How to make copper ions behave 


A tricky bit of electrochemistry is secret 
of a new process for continuously regenerat- 
ing copper etching solutions used in manu- 
facture of printed circuits. 

As devised by Bell Telephone Laborato- 
ries, the new process uses an etchant of cupric 


(Continued on page 58) 
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News trom 
National Carbon Company 


Division of Union Carbide Corporation - 


Sales Offices 


Pittst 
rict 


sbu 


National Carbon 
representatives expand 
your engineering force 


L. E. BRUGMANN, 


Satts ENGINEER 


Mr. Brugmann was graduated from Purdue 
University with a B.S. Degree in Chemical 
Engineering. For worked 
in the midwest as a process engineer with 
a large chemical company. His work cov- 
ered development of new chemical proc 
and the improvement of existing 
processes, both from the technical and 
economical aspects of the process. It was 
necessary for Brugmann to know the re 
quired equipment thoroughly, to work on 
the design of new equipment and to draft 
an economic evaluation of any changes. 
Mr. Brugmann has been with National 
Carbon Company since 1954. His first two 
years were spent in the Cleveland Office 
working up Engineering Proposals on in- 
coming inquiries from chemical and allied 
industries. He has been a field engineer 
covering the west coast since 1956. Call 
National Carbon Sales Engineer 


three years he 


esses 


your 
today 


irgh. San Francisco. 





IN ( 


ANADA: Union Cart 


30 East 42nd Street, New York 17, N.Y. 


: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
ide Canada Limited, Toronto 


“KARBATE” PUMPS HANDLE A WIDE 
RANGE OF CORROSIVE SERVICES 
EFFICIENTLY AND ECONOMICALLY 


Sal. Lows ' - 


This carload of “Karbate” pumps was shipped to a major rayon producer 


During the past twenty years, “Karbate” 
impervious graphite pumps have gained 
an envious performance record corro- 
sion wise. A recent survey on service 
applications indicates these pumps han- 
dle a wide variety of corrosives over a 
wide temperature range. Some of these 
solutions are: hydrochloric acid, all 
concentrations; phosphoric acid up 
to 75: sulphuric acid from | to 93%; 
chlorinated hydrocarbons such as ben- 
zene hexachloride, monochloracetic 





\ rayon manufacturer reports us 
ing “Karbate” impery ious graphite 
pumps to handle rayon spin bath 
solutions. Maintenance costs on 
each pump were $25.00 the first 
year and $25.00 the second vear 

costs on an alloy pump were $25.00 
first and $500.00 the 
Sé ond 


4 major chlorine producer is 


tne year 


vear. 





‘KARBATE” PUMPS FEATURE LOW MAINTENANCE COSTS 


using “Karbate” impervious graph- 
ite pumps to handle chlorinated 
cell brines. Eighteen pumps are in 
service. Maintenance costs on the 
“Karbate” pumps are approxi- 
mated at $100.00 per pump per 
vear as compared to costs on an- 
other non-metallic type pump of 
SSOO.CO per pump per vear. 
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acid, DDT: mixed acids such as nitric- 
hydrofluoric, sulphuric-hydrofluoric, 
hydrofluoric-chromic oxide, chromic- 
nitric hydrofluoric, phosphoric-hydro- 
chloric nitric; chlorinated sodium and 
potassium chloride brines, ferric chlo- 
ride: caustic: chlorine saturated water. 

The excellent corrosion resistance of 
“Karbate” pumps permits a given plant 
to utilize one type pump for all corro- 
sive services. Such a pump standardiza- 
tion means a saving in pump parts in- 
ventory, and also means lower main- 
tenance costs due to greater proficiency 
in handling one type pump. 


[ “KARBATE” PUMP TABLE 


| 

Motor-Mounted | Frame-Mount al 
Type F Type Cc | 

i 


Suction Discharge 


2 \ 29-FAL 


3 - 19-FAl 


The terms ‘‘National’’, ‘‘N’’ and 
Shield Device, ‘‘Karbate’’ and ‘‘Union 
Carbide”’ are registered trade-marks 
of Union Carbide Corporation 


UNION 
CARBIDE 
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chloride in the presence of excess chloride ions 
(e. g., sodium chloride), instead of the usual 
FeCl,. Spent solution is continuously with- 
drawn for electrolytic regeneration. 

In electrolysis, normal reaction is for 
cuprous ions to be oxidized to cupric at the 
anode and for cupric to be reduced to cuprous 
at the cathode, leaving no net reaction. How- 
ever, Bell Labs decreases the cathode area 
to get higher current densities. As c.d. goes 
up, a point is reached where cupric ions are 
reduced to cuprous as fast as they reach the 
cathode surface. Further increase in c.d. 
forces immediate reduction of these cuprous 
ions to metallic copper. Net reaction then is 
oxidation of one mole of cuprous ion to 
cupric plus reduction of one mole of cuprous 
ion to copper. 

Bell Labs has worked out the process on 
a small scale at Murray Hill, N. J., is now 
putting in a pilot plant at Whippany, N. J. 
Process will be available to printed circuit 
manufacturers and photoengravers on a 
royalty basis. Advantages of the new process: 

¢Etching tanks don’t have to be re- 
moved from production-jine service to drain 
and refill with fresh solution. 

¢ Etching capacity of solution is contin- 
uously maintained at peak level. 

¢Regeneration of solution eliminates 
need for chemical makeup. 

Bell’s figures on process economics are 
startling. To etch 200 sq. ft. of 2-0z. copper 
normally takes about $75 worth of FeCl. and 
HCl. The Bell process would consume only 
20¢ worth of electricity and recover $5 worth 
of copper to boot. 


New polyethylenes pose tough problems 


With startup of one high-density poly- 
ethylene plant in February and another sched- 
uled for this month, Union Carbide’s Bakelite 
Div. has handed its engineers two urgent and 
challenging assignments: 

¢To production men, get the two new 
plants running smoothly, with complete con- 
trol over quality of products. 

¢To marketing men, develop volume 
outlets for the full capabilities of the two 
plants—30 million lb./yr. of 0.95-density Zieg- 
ler-process resin from Institute, W. Va., and 
25 million lb. yr. of 0.96-density Phillips-pro- 
cess resin from Seadrift, Tex. 

Bakelite production engineers name as 
their toughest problem the need for almost 


sanitary conditions in the polymerization proc- 
ess. Slight traces of metallic contaminants 
(e.g., iron) affect polymerization rate and 
character of product. 

But the labor pains of plant startups may 
be forgotten by the time marketing headaches 
are relieved. At 43¢/lb., high-density poly- 
ethylene will have an uphill fight against 
lower-priced, well-established products like 
conventional polyethylene and_ high-impact 
polystyrene. While Bakelite hopes to switch 
some users of other plastics over to its new 
polyethylenes, company spokesmen point out 
that prime efforts are aimed at creating en- 
tirely new markets. Even here, competition 
from other producers of high-density poly- 
ethylenes will be fierce. 

In the container field, Bakelite expects 
high-density polyethylenes to compete with 
glass, tinplate and aluminum. Resistance to 
heat will make it possible to sterilize food 
products after packaging in polyethylene. 


Fluid bed invades cement industry 


Equipment engineers are giving the 
cement industry’s relatively stable technology 
a shot in the arm as they vie for contracts to 
equip the new mills needed for stepped-up 
programs. Two mills are 
calcining kilns 


road-building 
already using new ACL 
(see p. 60). 

Fuller Co., Catasauqua, Pa., now reveals 
that construction of its final fluid-bed develop- 
ment unit is nearly complete. Located at a 
nearby cement plant, the 1,000-bbl./day unit 
will be a 20:1 scale-up from a 50-bbl. pilot unit 
at Fuller’s own laboratory. 

By summer’s end, Fuller hopes to have 
conclusive proof that the Pyzel fluid-bed 
process offers substantial fuel economy along 
with low investment. Earlier work with the 
smaller unit demonstrated that the Pyzel re- 
actor produces uniform clinker that contains 
little alkali or free lime and that requires 
much less power for grinding. And Fuller 
has worked with many materials producing 
different types of cements to determine how 
versatile the process may be. 

When Fuller launches the Pyzel process 
commercially, the company will design and 
manufacture the process equipment to suit 
individual customer needs. If desired, Fuller 
will aiso handle plant construction. 


For more on DEVELOPMENTS 
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The P-K Vacuum Tumbler Dryer 


Completely integrated vacuum 
drying system using P-K Vacuum 
Tumbler Dryer Blender. 


Side view, showing vacuum pump, 
condenser and related compo- 
nents. Note compact arrangement 
and short lengths of piping. ~y 














A faster, better way to vacuum-dry heat sensitive materials 


The remarkably fast drying action of the P-K Vacuum 
Tumbler Dryer—a fraction of the time required by conven- 
tional methods—is partly accomplished by baffling in the 
jacket, which circulates the heating medium uniformly 
around the containing vessel. In addition, rapid generation 
of vapors produces a scrubbing action on the walls of the 
blender, improving the heat transfer rate to a marked degree. 

These factors, important as they are, do not tell the 
whole story. The P-K Dryer operates at optimum efficiency 
when it is part of a completely integrated, factory engi- 
neered system, instead of an on-site assembly of component 
parts and piping—which increases the cost and impairs the 
attainable benefits. For heat senstive material drying, in a 
closed system, there must be a perfect balance of jacket 


Patterson 


Chemical and Process Division 


Executive offices and plant: East Stroudsburg, Pa. 


P-K ‘Twin Shell’ Blenders e Heat Exchangers e Packaged Pilot Plants 


P-K Lever-Lock Doors « P-K Cone and Ribbon Blenders 
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Kelley 


circulation, vapor filter, vapor line, compact piping, vacuum 
line, vacuum pump and effective controls. 

These essential relationships P-K provides, including fac- 
tory designed supports to house the entire operation. The 
illustrations show a unit used in P-K’s Customer Service 
Laboratory to pre-test the specific requirements of your 
formulae. You are urged to use this service without cost 
or obligation. Similar integrated units can be designed for 
your needs in capacities from 1 to 150 cubic feet. 

Use the coupon to secure Data Sheet No. 1530. Better 
yet, contact our Customer Pre-test Department for a test 
if your heat sensitive formulations are difficult to produce 
rapidly, satisfactorily—and economically. 


Patterson-Kelley Co., Inc. 

1504 Hanson Street 

East Stroudsburg, Pa. 

Send me the information on vacuum drying checked 
below: 

(1 Data Sheet No. 1530 

C) P-K pre-test of our product 


ee eee: a) | eee 


‘i Company——___ 


Street Address___._.£-. — pipes 
Zone. State. 
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Discharging kiln gas dries, preheats and hardens 
feed pellets on moving grate 


Pelletized 
kiln feed 
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Dust recycles to pelletizer 


Two U.S. Cement Mills Now 


U. S. version of top cement process lives up to 


advance billing from overseas plants. 


By processing 


pellets, system utilizes heat better without dust loss. 


While cleanliness may have 
stood next to godliness in the 
schoolboy’s copybook, in today’s 
cement industry plant operators 
rank cleanliness second only to 
thrift. 

Combining these two virtues 
in a neat package is the ACL sys- 
tem for burning cement clinker. 
First U.S. installation—Mar- 
quette Cement Mfg. Co.’s 4,000- 
bbl./day, $7-million plant in Mil- 
waukee—started up early last 
year. 

Startup of the second ACL 
unit—3,500 bbl./day, $5 million 
—came in October. This one is 
at Diamond Portland Cement 
Co., Middle Branch, Ohio. Dia- 
mond shifted into high gear 
quickly, aided by Marquette’s 
operating experience and a fa- 
vorable raw materials base at 
Middle Branch. 
> Saves Heat, Space, Dust—In 


the ACL system* the hot, dust- 
laden exit gases from the rotary 
kiln make two passes through 
pelletized kiln feed which is on 
its way to the kiln via a moving 
grate. This arrangement yields 
these significant dividends: 

¢ Fuel consumption is lower 
than with conventional systems. 
Diamond Portland has shown 
savings of some 30-40% in this 
respect. 

eSpace requirements are 
also 40% less. Diamond’s setup 
takes up a total of 244 ft. of 
length, with a 160-ft. rotary kiln 
and an 72-ft. grate. A typical 
wet-process kiln for the same 
duty would be 450 ft. long. 

eDust loss with the ACL 
system runs less than 1%, com- 


*For Allis-Chalmers-Lellep. Allis- 
Chalmers Mfg. Co., Milwaukee, is the 
exclusive licensee of the patented proc- 
ess developed in Germany by*O. G 
Lellep and now used in some 70 cement 
plants 
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Save Fuel, Avoid 


pared with 10-15% for a con- 
ventional dry-process kiln. 

Other advantages include abil- 
ity to use any type of fuel, 
smooth kiln operation, uniform 
product. 
> Avoids Air Pollution—Clean- 
liness in Marquette’s operations 
is all-important to the local cit- 
izenry. The new plant is but a 
short walk—even for an editor 
enslaved by New York’s taxi 
habit—from one of Milwaukee's 
finest hotels. 

And when Columbia-Southern 
Chemical Co. recently ran into 
objections from Barberton, Ohio, 
residents over its proposal to 
build a cement plant in that area, 
C-S officials sponsored an investi- 
gative junket to Milwaukee to 
convince city councilmen that a 
cement plant can be dustproof. 
> Proved in Pilot Plant—Proof 
of the process pudding was pro- 
vided by a pilot plant built by 
Allis-Chalmers in Carrolville, 
Wis. 

A-C has run tests to determine 
the suitability of various raw 
materials for making cement in 


CALCINED clinker drops onto conveyor from cooler where it has 
given up its heat to secondary combustion air. 


FEEDpellets form on this 15-ft. dia. revolving 
pan, then drop onto ACL grate. 


Dust LossesWith New ACL Caleining Systems 


the ACL system. Of all the mix- 
tures tried to date (limestone, 
clay, shale, silica sand, blast- 
furnace slag, fly ash), 95% of 
them pelletized well and made 
good cement. 

There are also indications that 
the ACL kiln system has great 
promise for lime burning, phos- 
phate rock nodulizing, ore treat- 
ing and similar operations. 
> Pelletizing Comes First — 
Here’s how the ACL system 
works, as exemplified by Dia- 
mond’s operations: 

Dry, finely ground and blended 
limestone and shale (85-90% 
minus 200 mesh) are fed into a 
pan-type pelletizer (there are two 
installed) with 10-12% water. 
Flat bottom (back plate) of the 
pelletizer is inclined at 50-60° 
from the horizontal and is ad- 
justable. The 15-ft.-dia. pan ro- 
tates at 8-10 rpm., rolling the 
raw materials into +--in. pellets. 

Operating as a self-classifying 
unit, the pelletizer forces the 
fines to filter down through the 
pellet charge and remain at the 
bottom of the load until they 


form seed pellets—or add _ to 
other pellets—and grow to dis- 
charge size. A number of vari- 
ables—pelletizer’s slope, speed of 
rotation, pan depth, position of 
feed spout and water spray, dry 
feed rate and water feed rate— 
controi pelletizer operation. 

> Drying and Preheating— Pel- 


lets discharge over the pelletizer 
lip and drop onto a belt feeder 
which conveys them to the travel- 
ing grate. The grate is 124 ft. 
wide, 72 ft. long, moves at 24 
fpm. and carries a layer of pel- 
lets about 7 in. thick. Its enclo- 
sure is split by a refractory wall 
into drying and_ preheating 


Diamond Cement Plant Shows 
Clear-Cut Advantages 


Kiln length, ft 


Kiln diameter, ft 
Exit gas temp., °F... 
Fuel, Btu./bbl. 


Dust loss, % 


Typical 
Conventional Systems 


Diamond 
ACL 


Wet 


450... 160(+ 84 


for grate) 


1,000,000- 
1,100,000 - . 630,000 
. 5-10% -. -0.5-1.0% 
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chambers, 26 ft. and 43 ft. long, 
respectively. 

Pellets enter the drying cham- 
ber first and meet a 500-600 F. 
downdraft flow of kiln offgas, 
which is cooled to as low as 
250 F. as it passes through the 
pellets. Pellets move continuously 
into the preheating chamber, 
where they are 20-35% calcined 
and heat-hardened before enter- 
ing the rotary kiln. Kiln exit 
gases drop from 1,800-1,900 F. 
to 500-600 F. while doing this 
part of the job. 

In passing twice through the 
bed of pellets, the exit gases 
deposit most of their load of dust. 
Contact with the moist pellets in 
the drying chamber is especially 
effective in dust removal. 
> Final Calcining—Burning to 
clinker takes place in the coal- 
fired, 123-ft.-dia., 160-ft.-long ro- 
tary kiln at about 2,500 F. Hot 
clinker leaving the kiln is cooled 
in an oscillating cooler to recover 
heat and aid in further process- 
ing. Clinker is then ground and 
packed as in conventional! plants. 

Ideally, pellets should survive 
the mechanical action of the ro- 
tary kiln and emerge as pellets 
of clinker. Ability to approach 
this ideal depends largely on the 
inherent plasticity of the raw- 
material mix. Diamond Portland, 
with a fairly plastic mix, has 
achieved a high degree of pellet 
survival, with the resulting ad- 
vantages of easier kiln opera- 
tion and product quality control. 


Two More Steel Firms to 
Get On-Site Oxygen Units 

Add two more companies to 
the list of steel firms with on- 
site oxygen-producing facilities: 
Pittsburgh Steel Co. at Mones- 
sen, Pa., and Detroit Steel Corp. 
at Portsmouth, Ohio. Both units 
are based on Linde Co. oxygen 
process. 

Detroit Steel’s unit, under con- 
struction, will turn out up to 20 
million cu. ft./mo. of high-purity 
(99.5%) oxygen for furnaces 
and other mill operations. Plant 
will be designed for automatic, 
untended operation. An electric 
monitoring system keeps tabs on 
operation of all important com- 
ponents and reports continuously 
to a central office. 

Linde owns and operates the 


oxygen unit, now on stream, at 
the Pittsburgh Steel site. Plant 
is producing about 126 tons/day 
of low-purity oxygen (95%) and 
14 tons/day of high-purity oxy- 
gen. 


Polyethylene Blanket 
Saves Taxpayer Dollars 


Taxpayers in Edmonton, Alta., 
were saved a tidy sum when its 
city engineers came up with an 
uncommon answer to a common 
problem. 

City had to waterproof the 
sludge lagoons at its new sewage 
processing plant. Conventional 
asphalt lining of the two 6-mil- 
lion-gal. lagoons would have cost 
$50,000. But for only $6,000, 
engineers were able to line the 
lagoons with polyethylene film. 

Approximately 200,000 sq. ft. 
of film was used in the project. 
Strips of film 8 ft. wide were 
laid in the lagoons and welded 
into a continuous quilt with an 
electric iron. Carbon black had 
been incorporated into the film 
to strengthen it. 

Lighter-than-water film is held 
down by sand-filled film ‘“‘pil- 
lows.” 


Flexible Process Tactics 


Capture Nuclear Products 


Key to Davison Chemical Co.’s 
new $2-million plant at Erwin, 
Tenn.—private industry’s first 
completely integrated plant for 
making thorium and uranium 
products—is process flexibility. 

For in addition to manufac- 
turing uranium and_ thorium 
metals, the plant is equipped to 
turn out natural and enriched 
uranium oxides, thorium oxide 
and thorium-magnesium § alloy. 
Too, the plant will be able to re- 
process fuel scrap commercially. 
> Uranium: Three Routes—Raw 
material for uranium products 
is UF, from Oak Ridge gaseous 
diffusion plant. 

Hexafluoride undergoes hydro- 
gen reduction to “green salt” 
(UF,) and further reduction to 
metal by calcium or magnesium. 

Alternatively, green salt may 
be reacted with steam to make 
uranium dioxide (UO.). 

In wet process for intermedi- 
ate and high-enriched fuel, UF, 
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is converted to dioxide’ by 
ammonium diuranate process 
(Chem. Eng., Jan. 1957, p. 114). 
> Thorium Route — Thorium 
concentrates from  Davison’s 
Curtis Bay, Md., plant are proc- 
essed to thorium oxide or metal. 
Concentrate is digested in nitric 
acid, then solvent-extracted in 
four 6-in.-dia., 40-ft.-high pulsed 
columns (two for extraction, two 
for stripping solvent). Oxalic 
acid precipitates thorium oxalate 
which is fired to oxide for fuels 
or for reduction to metal. 


Convention Calendar 


American Ceramic Society, 60th 
annual meeting, Penn Shera- 
ton Hotel Pittsburgh, Pa., 
April 27-May 1. 


American Assn. of Cost Engi- 
neers, Mid-Atlantic Section, 
Ist annual symposium, Hotel 
Manhattan, New York, N. Y., 
April 29. 


Fifth Annual Conference for En- 
gineers and Architects, wi h 
technical sessions on Nuclear 
Engineering, Computers and 
Automatic Controls, Ohio Un- 
ion, Ohio State University 
campus, Columbus, Ohio, May 
9 


Thirteenth Purdue Industrial 
Waste Conference, Purdue 
Memorial Union Building, Pur- 
due University, Lafayette, 
Ind., May 5-7. 


American Institute of Chemical 
Engineers, New Jersey Sec- 
tion, 9th annual symposium, 
Catalysis, Solids-Liquid Sepa- 
ration, Hotel Essex House, 
Newark, N. J., May 6. 


American Petroleum Institute, 
Division of Refining, midyear 
meeting, Statler Hotel, Los 
Angeles, Calif., May 12-15. 


Electrochemical Society, with 
sessions on Electrothermics, 
Metallurgy and_ Industrial 
Electrolytics, Statler Hotel, 
Washington, D. C., May 12-16. 


Technical Assn. of the Pulp and 
Paper Industry, 9th Coating 
Conference, Bedford Springs 
Hotel, Bedford, Pa., May 14- 
16. 
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TO ENRICH THE SOIL FOR GREATER FOOD SUPPLY 
CALSPRAY’S NEW PLANT IS ON STREAM... 
WITH STANDARD-HERSEY DRYERS! 


To provide better fruit, vegetables, meats ... and lower 

farmers’ “production” costs, California Spray-Chemical 

Corporation’s new plant is now on stream at Richmond, 

California, increasing the production of its famous-for- 

quality ORTHO Fertilizer. With a rated capacity of 300 " 
tons-per-day, Calspray’s new plant uses two job engi- ES Ny 
neered Standard-Hersey dryers designed and built by Z- = \\ KS ee | 
the experienced engineers of Standard Steel Corporation 

.a world leader in better designs of dryers, granula- 
tors, and coolers. Wide range and flexibility are pro- 
vided to make almost any desired grade of fertilizer. 

Regardless how tough the problem, if you're look- wide customers, Standard Steel Corporation 
ing for a job-engineered rotary unit, you'll look to recently purchased the Leader Iron Works at 
Standard Steel. Decatur, Illinois. Founded in 1888, Leader is 

well known for its work in the food, chemical 
IF YOU HAVE A PROCESSING PROBLEM! and petroleum industries. In addition to its 
Standard Steel welcomes the opportunity to discuss with customary fabrication. Leader will now manu- 
you any problems you may have in drying, cooling, or cal- facture Standard’s line of heavy processing 
cining. Our laboratory pilot testing equipment determines and road construction equipment. 
beforehand the best equipment for your problem. 





ORTHO T.M. REG. U.S. PAT. OFF. CALIF. SPRAY-CHEMICAL CORP, 


STANDARD STEEL CORPORATION 


General Offices & Plant, 5005 Boyle Avenue, Los Angeles 58, California 


Midwest Offices & Plant LEADER IRON WORKS Decatur 5, Illinois 


(Division of Standard Steel Corporation) 


ROTARY DRYERS: KILNS + COOLERS +: ASPHALT PLANTS 
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Coker-Cracker Combo Solves Refining Riddle 


ing a fluid coker with a Thermo- 
for Catalytic Cracker (TCC) to 
produce a product mix geared to 
local requirements. 


Refining scheme taps 
reserves of low-grade Mis- 
sissippi crude to bring in 
a new source of gasoline 


for southern markets. 


How to tap low-grade crude 
petroleum to satisfy a predom- 
inantly gasoline market is now 
demonstrated conclusively by 
Pontiac Eastern Corp., Purvis, 
Miss. Using a new refining 
scheme, Pontiac’s new Black 
Creek refinery produces 11,500 
bbl./day of gasoline products 


from 11,000 bbl./day of heavy, 
sour, Mississippi crude oil and 
3,500 bbl./day of sweet field dis- 
tillate. Total gasoline yield: 
79%. 

> Mismated at Start—While 
south Mississippi oil fields are 
potentially good producers, 
until Pontiac’s opening their 
output of low grade crude fun- 
nelled only into fuel oil and 
asphalt markets. Upgrading to 
satisfy the large-volume gaso- 
line market had not been feasi- 
ble. Raw material and market 
just couldn’t get together. 

> New Team Breaks Through— 
Now, though, Pontiac has un- 
corked the bottleneck by team- 


Roughly, three quarters of 
plant feed stock is Mississippi 
crude which is converted 
largely into TCC feed stock by 
a flash tar separator and fluid 
coker, with a small fraction dis- 
charged as coke. Streams dis- 
charging from the TCC unit go 
through conventional refining 
steps and blending with cuts 
from the sweet field-distillate 
feed stream which makes up 
the remaining 25% of plant 
throughput. 


Aside from Pontiac’s novel 
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REFINISHING ENAMEL— 
85% of original gloss 


Photovolt gloss meter reading of car repainted with new Isophthalic-based refinishing enamel. After repainting, the car was not waxed—has never 
been garaged, polished, and was washed only occasionally. Reading shows 85% of original gloss after 24 months’ weather exposure—a wide 
margin of superiority in gloss retention, hardness and durability over conventional high quality commercial grade enamels 


Still another test conducted under severe Florida 
weather conditions compared an Isophthalic-based 
automotive refinishing enamel to several high 
quality Phthalic Anhydride based auto refinish en- 
amels. The result? After 6 months of rugged weath- 
er exposure the Isophthalic-based enamel had over 
twice the gloss retention of the PA based products. 

What improvements are you looking for in sur- 
face coatings? Hardness of finish. Better resistance 
to film checking or cracking. Better adhesion to 


- a 


metal surfaces. Longer life in coatings. Greater 
flexibility. Better through-dry. Whatever property 
or properties you need in protective coatings — 
Oronite* Isophthalic can provide them. 

If your paint supplier can’t provide Isophthalic- 
based coatings to your individual needs, Oronite 
can show him how to make them. Resin samples 
are available as well as data on their formulation 
and instructions on their preparation. Just contact 
the Oronite office nearest you. 
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ORONITE CHEMICAL COMPANY 


A SUBSIDIARY OF CALIFORNIA CHEMICAL COMPANY 


EXECUTIVE OFFICES e 200 Bush Street, San Francisco 20, California 


SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati 


Cleveland, Houston, 


Tulsa, Los Angeles, San Francisco, Seattle 
EUROPEAN OFFICE « 36, Avenue William-Favre, Geneva, Switzerland 
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FLUID COKER (right) provides main feed stream to TCC 


use of the fluid coker directly 
in the main process stream of 
its $20 million plant, there’s 
another reason why _ process 
reaches such a high gasoline 
yield. That’s because the TCC 
unit is sized to recycle 2 bbl. 
bbl. of feed, a throughput equiv- 
alent to a normal 50,000 bbl./dav 
refining operation. 

> First Steps Crucial—Incom- 
ing crude oil enters a flash 
vaporizer to divert volatile 
material directly to the TCC 
unit. Liquid asphalt fraction 
goes to fluid coker for con- 
version into light overhead 
stream suitable for TCC feed, 
and a high-grade coke. 

Classification of coke splits 
off coarse product and recycles 
fines back to coker. 

Feed streams entering the 
TCC unit are cracked to lighter 
hydrocarbons which are then 
refined and blended to final 
products. 
> Final Squeeze—Light oil di- 
verted from the TCC recycle 


stream flows to the Unifiner for 


catalytic hydrogenation at ap- 
proximately 750 F. and 800 psig. 
to convert combined sulfur to 
hydrogen sulfide. Sulfur-free 
hydrocarbon yields’ gasoline 
and diesel fuel on fractionation. 

Gas concentrating unit uses 
fractionation and absorption to 
split TCC gas discharge into 
ethane and lighter gases for 
refinery fuel, propane for sale 
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as LPG, butane for alkylate, 
and cracked gasoline. 

Sulfurie acid alkylation con- 
verts butane and isobutane at 
55-60 F. into high-octane blend- 
ing alkylate. Caustic treatment 
removes residual acid from the 
product. 

All streams that contain hy- 
sulfide through 
amine scrubbers. Hvdrogen 
sulfide gas from 
amine solutions is catalytically 
reduced to elemental sulfur. 
> Sweet Stream—Fractionation 
of the incoming field distillate 
stream yields: Straight-run 
gasoline, kerosene for sale and 
blending in diesel fuel, straight- 
run naphtha, and bottoms which 
are combined with crude oil feed. 

Naphtha is Platformed over 
a platinum-containing catalyst 
at 975 F. and 500-600 psig.; 
reformate is a high-octane, gas- 
oline-blending component. 
> Connecting Links—Crude oil 
flows to refinery from Lumber- 
ton field through 13-mile PEC 
pipeline. Another PEC pipe- 
line, a 42-mile run to Collins, 
Miss. on the Gulf, delivers 
products to the terminal for dis- 
tribution to points farther east- 
ward. 
> Look for Long Runs—Both 
PEC and Fluor engineers, who 
designed and constructed the 
plant, are gratified with the 
smooth operation of the fluid 
coker. They confidently  ex- 


pass 


recovered 
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pected to operate for 12 to 18 
months without any mainte- 
nance shutdown. 


Foamed Adhesives Claim 
Big Plywood Economies 


A new technique for foaming 
adhesives makes possible supe- 
rior bond strength using less ad- 
hesive and holds out promise of 
$2-million annual savings in pro- 
duction of Douglas fir plywood 
alone. 

Developed by Arthur D. Lit- 
tle’s Western Div. in conjunction 
with American Forest Products 
and two plywood manufacturers, 
aeration technique can be used 
with most standard adhesives 
(including phenolics). Previous 
European-developed foaming 
techniques could be applied only 
to urea resin glues. 

Key to process success is de- 
sign of foaming equipment and 
modification of adhesive formu- 
lations. Foaming expands volume 
of adhesive four or five times 
giving stable foam and uniform 
spread, cuts plywood gluing costs 
by 20%. 


Puerto Rico Will Get 
Synthetic Fiber Plant 


Early next month Puerto 
Rico’s first synthetic fiber plant 
will be abuilding. 

Beaunit Mills, Inc., will build 
the multimillion-dollar plant to 
produce 10 million lb./yr. of 
synthetic polymer fiber (‘‘non- 
cellulosic,” the firm adds), in- 
cluding tow and yarn spun from 
tow. 

The fiber, explains company 
president I. Rogosin, may be 
used alone or blended with 
other natural or synthetic fibers. 
Target on-stream date is June, 
1959. 


Platinum Catalyst Keys 
New Isobutane Process 
Key to Universal Oil Products’ 
new butane-isomerization proc- 
ess, revealed UOP’s H. W. Grote 
last month, is a specially pre- 
pared platinum-containing cata- 
lyst. Catalyst operates at rela- 
tively low temperatures so that 
isobutane content in reactor efflu- 
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we're our own toughest customer 


NATIONAL’ quality exceeds ACS Specs for CP Aniline! 


CueEMICAI 


As made and as delivered, there’s no higher quality Aniline 
than we ship from our Moundsville, W. Va. plant. That’s not 
advertising puffery. It’s solid demonstrable fact. Here’s why. 


Our aniline is made in modern twin, continuous catalytic- 
hydrogenation units by a patented process developed out 
of our 74-year experience in aniline manufacture. As made, 
it is water white (Barrett Standard 1.0), pure (99.9%) and 
dry (moisture .04%). Those are shipping specs but we regu- 
larly load cars analyzing as high as 99.95+°%. 


To minimize the color degradation inherent in aniline, we 
make and ship continuously. Even our branch warehouse 
drum-stocks are under perpetual inventory control to assure 


optimum quality as delivered. 


If you use aniline, let us quote on your next order. Remember: 
Aniline is Our Middle Name! 


llied 
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NATIONAL ANILINE DIVISION ALLIED CHEMICAL & DYE CORPORATION 
40 Rector St., New York 6, N. Y. ° 
Los Angeles 


Greensboro 
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Two-stage, 770-ton refrigera- 
tion unit at U.S. Steel’s new 
nitrogen products plant at Ge- 
neva, Utah, performs two func- 
tions: It refrigerates three proc- 
ess steps and serves as partial 
supply of ammonia for nitric acid 
and ammonium nitrate units. 
Supply is obtained by bleeding 
off first-stage compressor dis- 





Unit Doubles in Refrigeration and Process Flow 


charge of refrigeration unit. (See 
Chem. Eng., Feb. 10, 1958, p. 72.) 

Ammonia vapor enters low- 
stage compressor (right fore- 
ground) at —23 F., 16 psia., leaves 
at 71 psia. Gas goes through in- 
terstage cooler then enters high 
stage at 69 psia., leaves at 199 
psia., condenses in shell-and-tube 
condenser at 96 F. 








ent is high enough to eliminate 
excessive recycle of n-butane. 

Speaking at the spring meet- 
ing of the Western Petroleum 
efiner’s Association, Grote out- 
lined the new process, called 
Butamer. 

Butamer catalyst operates at 
temperatures of 600-850 F. under 
hydrogen pressure to produce 
equilibrium concentration of 50- 
40 mol-percent of isobutane in 
total butane effluent. 

Reaction products are fed to 
deisobutanizer and unconverted 
normal butane is recycled to re- 
actor. 


Promising Find: 
Ductile Ceramics 
Ceramics as a material of con- 


struction? Generally, ceramics 
are considered too brittle to find 


wide use even though they have 
desirable high-temperature prop- 
erties. 

But researchers at the Univer- 
sity of California in Berkeley 
have produced ceramics that can 
be bent by hand withcut crack- 
ing. When single crystals of 
cubic ionics (e.g. MgO, KBr) are 
shaved with a chisel, exposing 
fresh crystal faces, the resulting 
smaller crystal can be bent easily. 
Big drawback: Most crystals lose 
their ductility after a short ex- 
posure to air. 

One potential use for this lab- 
oratory find would be in field of 
rocket engines. Higher operat- 
ing temperatures boost engine 
efficiency, but current upper limit 
of metal usefulness is around 
2,000 F. Ceramic engine parts 
hold out real high-temperature 
promise if research licks the 
brittleness bugaboo. 
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For Rent: Cozy 
Sun-Heated Home 


First sun-heated house de- 
signed to meet modern require- 
ments for “gracious living” is 
ready to receive its first occu- 
pants. Designed by engineers 
and architects at Massachusetts 
Institute of Technology, the 
three-bedroom house in Lexing- 
ton, Mass., will be rented to a 
private family while engineers 
continue studies on the solar 
heating system. 

Dominant feature of the solar 
house is the heat collector, form- 
ing all of the visible wall and 
roof on the building’s south side. 
Beneath 640 sq. ft. of two-lay- 
ered glass is the black aluminum 
collecting surface. While the 
aluminum sheet absorbs’ the 
solar energy, the glass layer acts 
the same as it does in a green- 
house—lets sunshine in_ but 
keeps longer waves of heat 
energy from passing out again to 
the atmosphere. 

Water circulates through cop- 
per tubes attached to the alu- 
minum collecter and cycles to a 
1,500-gal. storage tank in the 
basement. Hot water from the 
tank heats air for the living 
space in a heat exchanger that is 
like an automobile radiator. To 
take care of extended cloudy pe- 
riods, the hot water system is 
connected to an auxiliary oil 
burner. 

And the cost? About six times 
a conventional system, say MIT 
engineers. But if costs can be 
pared down to only twice an or- 
dinary system, then fuel savings 
will justify added expense. 


New Ammonia Plant 


Uses Fuel Oil Feed 


First ammonia plant using 
fuel oil as raw material, claims 
Canadian Industries Limited, is 
its $9-million, 200-ton/day plant 
at Millhaven, Ont., now on 
stream. 

Air-liquefaction unit produces 
nitrogen for ammonia and oxy- 
gen (separated from nitrogen by 
distillation) for partial combus- 
tion of oil in a “Texaco genera- 
tor.” Generator exit gases, after 
removal of sulfides and mercap- 
tans and stripping of carbon di- 
oxide, supply hydrogen. Hydro- 





Measure 


COOLING TOWER LIFE 
with a RULER? 





YES! DIMENSION and QUuALITY of redwood are the 
obvious and fundamental cornerstones on which long 
service life and low maintenance costs must rest. They 
are your ONLY protection against delignification or 
chemical attack! Coupled with proper wood preserving 
treatment, they provide the necessary safeguards even 
in those areas where biological attack is prevalent. 
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“To conserve water is good business... for you, your neighbor, and the Nation.” 


FOSTER WHEELER 
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PROCESSES & TECHNOLOGY... 
News Briefs 


Allyl alcohol: Dow Chemical Co. 
has begun volume production 
of allyl alcohol at Freeport, 
Tex., will start producing 
allyl chloride in June or July 
this year. Allyl alcohol has 
minimum assay of 98%. 


Liquid oxygen: Union Carbide, 
as part of its over-all $150- 
million expansion program 
this year, will boost capacity 
of liquid oxygen, nitrogen and 
argon plants at East Chicago, 
Ind., Ashtabula, Ohio, and 
Fontana, Calif. 


Polyacrylonitrile fiber: VEB 
Filmfabrik, Agfa Wolfen, in 
Bitterfeld, East Germany, is 
now producing a polyacrylon- 
itrile fiber with wool-like 
properties by spinning from 
a polyacrylonitrile-dimethy] 
formamide solution into a 

: water-dimethyl formamide so- 

Caustic Plant Will Supply Nearby Alumina Works lution. 





With this lineup of Hooker 30,- soda to an adjoining alumina Hardboard: Bowater Board Co., 
000-amp. electrolytic cells, Kaiser works (still under construction). division of Bowater Southern 
Aluminum & Chemical Corp. now Production also is sufficient to Paper Corp., will build a 
produces 114 tons/day of caustic supply Kaiser’s Baton Rouge hardboard mill at Catawba, 
soda and 100 tons/day of chlorine alumina works and Chalmette S.C. Processing only hard- 
at its new $8-million Gramercy, reduction works. Olin Mathieson wood trees, Bowater will use 
La., plant. Plant is the first markets chlorine under long- a new dry-forming system to 
built in U.S. to supply caustic term contract. turn out board which is 
new premium quality with 
smooth finish on both top and 
bottom surfaces. 


Pulp and paper: Champion Pa- 
gen and nitrogen are converted > Recycle-Fuel Reactor—In an- per and Fibre Co. will build a 
to ammonia at roughly 5,000 psi. other phase of the fuels pro- 300-ton/day pulp and paper 
and 900 F., over an iron-con- gram, Argonne scientists and mill near Fairfield, Calif., 60 
taining catalyst. engineers are working on plans mi. northeast of San Fran- 
for Experimental Breeder Re- cisco. 
actor No. 2, expect to swing it 
Nuclear Fuels Center to on stream in 1960 at National “Glass steel” plastic: Russian 
un P Reactor Testing Station, Idaho chemists at Leningrad Lami- 
fame Reactor Plutonium Falls, Idaho. nated Plastic Works have pro- 
Argonne National Laboratory, Completely integrated, fast- duced a plastic claimed to be 
Lemont, IIl., will build a $10- breeder EBR 2, according to as durable as steel but weigh- 
million fuels technology center Argonne project engineer Harry ing 83° less. Soviet News, 
to speed technological develop- Monson, will operate on reproc- published in Britain, says 
ment of highly radioactive plu- essed fuel and will use proto- chemists are now working to 
tonium as fuel in nuclear power type components. An unmoder- make plastic that costs less. 
reactors. ated, sodium-cooled breeder re- Raw material is natural gas. 
Singmaster & Breyer is now actor will turn out a _ rated 
working on design of the center, 62,500 kw. of heat and 17,500 Drilling mud: Gulf Oil Corp., 
expects it to be completed early kw. of electricity. by using additives, has devel- 
next year. Atomic Energy Commission oped drilling muds with ex- 
Type of work to be done at the has authorized $29.1 million treme-pressure lubricating 
center ranges from bench-scale for reactor design and construc- properties; mud_ reportedly 
experiments to moderately large tion, and $10 million for fuels boosts bit life two to five 
casting and fabrication. technology center. times. 
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HORTON STRUCTURES 


for new TEXAS BUTADIENE plant 


Included in the storage facilities of CB&I’s experience in the design, fabri- 
the new multi-million dollar plant of Texas cation and erection of modern steel petro- 
Butadiene & Chemical Corporation near  leum processing or storage structures can 
Houston, are CB&I fabricated structures, match your most specific requirements .. . 
including 16 Horton Flat Bottom storage anywhere in the world. Write our nearest 
tanks, 19 Hortonspheres® and Horton Dou- office for further details. 


ble-Deck Floating Roof tanks. 


(A) 19 Hortonspheres range in capacity from 
2,500 to 12,000 barrels and in pressures from 60 
to 130 pounds. 


(B) Two Hortonspheroids® storing 5,000 barrels 
each—are designed for 15 pounds per square inch 
working pressure. 


(C) Horton Double-Deck Floating Roof tanks store 
aviation gasoline, 


Where There's 
Refining There's 


CBa&il 








Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland * Detroit * Houston 
New Orieans * New York © Philadelphia © Pittsburgh © Salt Loke City 
Son Francisco * Seattle © South Pasadena * Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES: 
Australia, Cube, England, France, Germany, Italy, Jopon, Netherlands, Scotlend 
SUBSIDIARIES: 
Herston Steel Works Limited, Toronto; Chicege Bridge & Ison Compony Lid, Coraces; 
Chicege Bridge Limited, London; Sociedade Chibridge de Construcoes Lide., Rie de jeneire. 





DEVELOPMENTS ... 


A CHEMICAL PRODUCTS EDITED BY FRANCES ARNE 


Dubbed a universal sealing material 
by virtue of unique resistance to oils, fuels 
and solvents above 400 F. is Viton, new 


fluorinated rubber. 


ae 


The new rubber is almost 
as easy to process 

and fabricate as GR-S — 
unlike heat resistant 
competitor silicone rubber. 


Jet Age Rubber Resists Heat Plus Fluids 


It stands up to exotic 
new fluids and high heats 
that came in with the jets. 


Stimulating such superlatives 
as “universal sealant” and “rub- 
ber-like Teflon,” new fluorinated 
rubber, Viton, is reported to have 
no equal among commercial elas- 
tomers in resistance to oils, fuels 
and solvents above 400 F. 

Product claims mechanical 
properties that are respectable 
for any elastomer and excellent 
for one that is super resistant to 
heat and fluids. For example, 
tensile strength is 2,000-3,000 
psi. at 77 F., 1,000 at 300 F., is 
retained over 90% at 300 F. 
when exposed to such fluids as 
tricresyl phosphate, No. 3 oil, 
Oronite 8200 silicate ester. 

Viton’s viscosity and plasticity 
are in the same range as present 
commercial elastomers. Its com- 
pounds, unlike silicone rubber’s, 


are easily processed using stand- 
ard equipment. 

And, though high in heat re- 
sistance, no silicone rubbers have 
attained tensile strengths above 
2,000 psi. and they do not stand 
up well to fluids. Even fluorin- 
ated silicone, newly developed to 
improve silicone fluid resistance, 
only retains this resistance to 
400 F. Nitrile rubbers are fluid 
strong but heat weak. 

Filling this gap, Viton has al- 
ready been set for use in all seals 
in Sunstrand Aviation’s hy- 
draulic alternator drive, valve 
stem seals for Ford’s heavy truck 
motors (sodium-cooled exhaust 
valves cause extremely high tem- 
peratures at the seals), seals for 
the metering section of Wayne 
Pump’s gasoline pumps. There is 
a growing interest in its use in 
hose, protective clothing, fuel 
cells, wire insulations, caulking. 

One class of fluids in which the 
unvuleanized Viton is soluble is 
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the ketones. Thus high solid ce- 
ments and spread-coating doughs 
can be made from it. 

The product was developed by 
Du Pont and has been in pilot 
plant production since 1956. A 
linear copolymer of hexafluoro- 
propylene (never before pro- 
duced commercially) and vinyl- 
idene fluoride, it is about 65% 
fluorine by weight and has a 
specific gravity of about 1.85. 
Commercial production just 
started at Carney’s Point, N. J. 

Ultimate market volume for 
Viton is expected to be some- 
what larger, though in the same 
ball park, with that for silicone 
rubber which now stands at 
about 5 million lb./yr. Even if 
Viton, which sells at an intro- 
ductory $15/lb., continues to 
cost 2 to 3 times as much as 
competitors, Du Pont cites as a 
leveller its ability to last 7 times 
as long in many uses.—Du Pont 
Co., Wilmington, Del. 72A 














Hdd daas. 


READY TO RO LL from storage racks to bundling jigs, these 
heat exchanger tube sheets symbolize the assembly-line techniques 
developed by The M. W. Kellogg Company to speed fabrication, 

yet still adhere throughout to the highest standards of design 

and engineering. To assure the optimum in heat transfer 

equipment for petroleum refinery and chemical plant service, 

call Kellogg’s Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corp., London e Kellogg Pan American Corp., New Yor 
Soctete Kellogg, Parts e Companhia Kellogg Brastletra, Rio de Janetro e Companta Kellogg de Venezuela, Caracas 






Tape yanked from panel covered with 
new latex paint, left, 


does not disturb surfac 
Older paint strips. 


PEE 


Long- and broad-range 
are showing latex paints 
outlast oil-based variety on 
exterior masonry. 


Latex Paint Goes Outdoors 


Outdoor use has been 
limited to fresh masonry. 
New stick 


through old paint to shin- 


formulations 


gle, wood. 


Problems that have so far 
barred water-thinned paints 
from general use out-of-doors 
are reportedly overcome’ by 
polyvinyl acetate paints based 
on new Celanese formulations. 

Major barrier has been sur- 
face adhesion; what use water- 
based paints have had outdoors 
has been pretty much limited to 
masonry surfaces. But the new 
formulations can be made to 
penetrate old, weathered paint, 
even though it be severely 
chalky and dirty, and to adhere 
shingle, painted 
wood or other surfaces beneath. 
Common problems of peeling, 
blistering and scaling are 
avoided. 

Key to the achievement is 
the use of a small percentage of 
aromatic solvents toluene or 
xylene in a formulation based 
on a unique type of polyvinyl 
acetate emulsion. Resultant 
paints show excellent durability 
for over three years. 

Celanese reports that it is 


to asbestos 


now working with several paint 
companies interested in com- 
mercially producing this type 
of paint. Celanese Corp. of 
America, 180 Madison Ave., 
New York, N. Y. 7T4A 

Another chapter on the life 
out-of-doors of water-based 
paints was added by a recent 
Bakelite progress report on 
long- and broad-range outdoor 
tests. Indications are that latex 
paint will outlast by a substan- 
tial margin the three-year life 


expectancy of a 
paint job. 

Tests are being made on ma- 
sonry surfaces with company’s 
WC-130, vinyl acetate resin al- 
ready established for indoor 
use. Preliminary results indi- 
cate good performance on ce- 
ment-asbestos shingles, con- 
crete, stucco, brick and cement 
block.—Bakelite Co., 655 Mad- 
ison Ave., New York, N. Y. 74B 


conventional 


Fluoro-Organies 


Intermediates for 
fire-resistant 
anesthetics. 


drugs, 
plastics and 


Two new intermediates, tri- 
fluoroethyl chloride and _ tri- 
fluoroethanol are said to be the 
basis for: a new approach to 
shock psychotherapy using tri- 
fluoroethyl derivatives; more 
stable, fire-retardant polymers 
of the trifluoroethoxy vinylic 
and acrylic types; safer and 
less flammable inhalation anes- 
thetics of the halothane and 
vinylic ether types; dyestuffs of 
improved light-fastness. 

Less fully utilized in indus- 
trial processing is an important 
technical concept of solvency. 
Trifluorethanol is a powerful 
ionizing solvent for organic 
materials and, importantly, does 
not irreversibly solvate the ions 
formed. These properties are 
expected to find direct major 
industrial use in common unit 
processes.—Pennsalt Chemicals 
Corp., Philadelphia, Pa. 74C 


Newsworthy Chemicals 


Page Number is also 
Reader Service Code Number 


Jet age rubber resists heat plus fluids.................. 7A 
PVAc paints based on new formulations for outdoors.... 74A 
Latex paints prove long life outdoors.................. 74B 
New fluoro-organics for use in drugs, plastics........... 74C 
Reinforced plastic for revolvable miniature planetarium 76A 
Urethane foam insulates portable utility hut 76B 
Polyethylene contains ultraviolet inhibitor for outdoors.. 76C 
Mortar for shielding walls resists radiation 76D 
Bond for vinyl and nylon or Dacron fabrics............. 76E 
Magnesium methylate comes in 5 and 10% solutions..... 76F 
Polymerization catalyst for rubber, silicone 76G 
Gamma methyl- and ethyl-esters of glutamic acid 76H 


For more details, use Reader Service Card 
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LINED WITH ALUNDUM 33-I 
CASTABLE, this furnace has 
been used for almost a year as 
a periodic furnace for high- 
temperature laboratory test 
work, During this time the door 
was opened and closed over a 
thousand times with the furnace 
at temperature. Even after this 
rugged service, the ALUNDUM 
Castable lining shows hardly 
any signs of wear. 





LINED WITH A COMPETITIVE 
HIGH GRADE INSULATING 
BRICK, this similar furnace was 
used in the same service for an 
equal length of time. Under 
equally severe thermal shock 
conditions the lining cracked and 
spalled and this furnace must be 
rebuilt. 


You get higher temperature protection 
with ALUNDUM* castables 
Up to 3300° F! 
ee 


ALUNDUM 33-I Insulating Castable 
is made up primarily of countless tiny, 
pure aluminum oxide bubbles. Forming 
a network of air spaces it provides excel- 
lent insulation, even at the highest coni- 


mercial temperatures, 


ALUNDUM 33-HD Heavy Duty Cast- 
able is chiefly composed of dense grains 
of pure aluminum oxide. It is recom- 


mended for forming dense monolithic 


surfaces in constructing many types of 


furnaces where high temperature condi- 
tions are more severe. 

Both ALUNDUM 33-I and 33-HD 
Castables protect at temperatures up 
April 21, 
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to 3300° F and are very easy to mix and 
use. You can cast simple or complex 
shapes with them quickly and inex- 
pensively for many installations and re- 
place more expensive pre-fired shapes. 
See your Norton Representative for 
more facts on how these new Castables 
can provide long, trouble-free service 
that saves you time and money. Ask him 
for the folder Two New Norton Castables, 
or write for your free copy to Norton 
Company, Refractories Division, 503 
New Bond Street, Worcester 6, Mass. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 
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REFRACTORIES 


Engineered... R ... Prescribed 


Gilaking better products... 
to make your products better 











NORTON PRODUCTS: 
Refractories +* Abrasives 
Grinding Wheels + Grinding Machines 
BEHR-MANNING DIVISION PRODUCTS: 
Coated Abrasives * Sharpening Stones 
Behr-cat Tapes 
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Plastics in Rare Form: 


REVOLVABLE MINIATURE 
PLANETARIUM is of strong, 
light reinforced plastic. Called 
Astrodomes, these automatic, 
mechanical houses for complex 
and valuable instruments will 
be used to track missiles, satel- 
lites and future manned space 
vehicles. 

The semi-spherical roof re- 
volves 360 deg. on a track, and 
its dome splits automatically to 
any specified opening required to 
view the skies.—Cook Electric 
Co., Chicago, IIl. 76A 





Mobile Structures 


PORTABLE UTILITY HUT 
has light, urethane foam inter- 
lining. Foam is poured between 
formed sheets of aluminum, 
bonding to them securely and 
producing a rigid structure. 

Called Helicop-Huts, they’re 
transported easily by helicopter 
or truck, are finding armed ser- 
vice or civilian use as air traffic 
control or message. centers, 
weather stations, disaster and 
emergency equipment, mainte- 
nance shops.—Craig Systems, 
Inc., Danvers, Mass. 76B 








Polyethylene 


For outdoor use, contains 
an ultraviolet inhibitor. 


First polyethylene plastic to 
be specifically compounded with 
an ultraviolet inhibitor for use 
in molding or extruding outdoor 
products has ben introduced. 
This polyethylene compound, in 
natural or colors, incorporates 
a newly-developed ultraviolet 
inhibitor. It will last two to 
four times longer outdoors than 
polyethylenes that contain no 
inhibitors to protect them from 
the sun. 

Film extruded from it re- 
mains pliable and smooth under 
accelerated weather testing in 
the laboratory at least twice 
as long as film of the same 
thickness extruded from poly- 
ethylene without the ultraviolet 
inhibitor. Molded section of the 
outdoor formulation show even 


longer life expectancy—up to 
four times greater than unin- 
hibited sections. — Eastman 
Chemical Products, Inc., 260 
Madison Ave., New York, N. Y. 

76C 


Adhesives 


Radiation - resistant adhe- 
sive; bond for vinyl and 
nylon or Dacron fabrics. 


A low-cost, effective radiation 
barrier which can be taken 
down and reassembled else- 
where owes its success to a new 
radiation - resistant adhesive 
replacing conventional mortar. 

Called Weld-O-Bond No. 3111, 
it does not turn brittle nor de- 
teriorate under prolonged ex- 
posure to radioactivity. It has 
good compressive and sheer 
strength but not appreciable 
tensile strength so that the wall 
can be disasembled at any time, 


block-by-block, without damage 
to blocks. A vinyl-based com- 
pound, it is dyed a brilliant 
blue so that any gaps in the 
bond can be réadily seen. - 

California Stucco Products of 
New England, Inc., Cambridge, 
Mass. 76D 

Strength limitations on bond- 
ing of vinyl compounds to fab- 
rics of nylon or Dacron poly- 
ester fiber are said to be over- 
come by new NVD adhesive. 
Previously, this type of coated 
fabric has been restricted in 
end uses such as truck, boat and 
hatch covers and oil well drill- 
ing rig shelters, where flexing 
is common. Flexing caused sep- 
aration of vinyl from’ base 
fabric. 

The new adhesive has shown 
results as high as four times 
the strength of current adhe- 
sives used. Current average 
bond strength is about five 
pounds per inch, and some bond 
strengths attained using NVD 
adhesive have been in excess of 
20 pounds per inch.—Du Pont 
Co., Wilmington, Del. 76E 


BRIEFS 


Magnesium methylate is now 
commercially available in five 
and ten percent solutions in 
methanol. Some of its appli- 
cations are in the manufac- 
ture of magnesium salts of 


organic acids, as a_ spe- 
cialty coating for metals and 
plastics. — Pioneer Chemical 
Works, Philadelphia, Pa. 76F 


High temperature polymeriza- 
tion catalyst has been devel- 
oped for use in the rubber 
silicone industries which re- 
quire an initiator with a long 
half-life and with the ability 
to disassociate into a dirad- 
ical. Called Luperox 2,5-2,5 
it is 2,5-dimethylhexane-2,5- 
dihydroperoxide. — Lucidol 
Div., Buffalo, N. Y. 76G 


Gamma methyl- and ethyl-esters 
of glutamic acid are now 
available in pilot plant quan- 
tities. The former may be 
useful directly as a _ thera- 
peutic agent. Both are attrac- 
tive because of low price for 
investigational purposes and 
their structural similarity to 
glutamine. — General Mills, 
Iné., Minneapolis, Minn. 76H 
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The motor that dust 
and dirt can’t hurt 


Silco-Flex 
Insulation 


Polyester 
Mica Tape 


Asphaltum 
Mica Tape 


Note difference in abrasion! 
Insulation shown after sandblasting for one 
minute with 90-grit aluminum oxide and 
100-psi air from distance of six inches. 


CHEMICAL ENGINEERING—April 21, 1958 


EDUCE motor clean-up frequency and schedule this downtime 
at your convenience by using Super-Seal motors in areas where 

there’s abrasive dust and clogging dirt. These motors ~ 
Resist abrasion: Rubbery Silco-Flex insulation used in Super- 
Seal motors resists the cutting action of abrasive dust particles. 
Unlike conventional insulations, Silco-Flex insulation is flexible 
and resilient. 
Completely sealed: Super-Seal motor insulation is sealed against 
contaminants. The vulcanized void-free dielectric barrier of Silco- 
Flex insulated stator coils even resists penetration by carbon black 
particles. 

Combined with void-free Silco-Flex insulation are integrated 
mechanical features that make this motor especially suited to your 
toughest applications. 

Get details! Call your nearby A-C office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin. 


Super-Seal and Silco-Flex are Allis-Chalmers trademarks. 


ALLIS-CHALMERS ae 
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DEVELOPMENTS ... 


S 


. 


EQUIPMENT EDITED BY C. C. VAN SOYE 
a 


Reactor Wall 


Mounting Fitting — 
Holds sensitive element tight 
against wall 


Sensitive Element 


(cross section) 
0.09-in. Inconel Tube — 
, Protects core against minor dents 
and abrasions 
Or Air Space — 
Separates core from protective tubing 


Ceramic-Thermistor Core — 
Loses resistance when heated 


Embedded wires — 
Connected via end-fittings to 
Wheatstone bridge 


OVERHEAT DETECTORS mounted at Grace Chemical Co.'s 
ammonia synthesis plant 


Airplane Overheat-Detector Goes Industrial 


Thoroughly proved in 
flight, unique detector now 
protects industrial person- 


nel and equipment. 


In this age of jet planes and 
guided missiles, the general 
adaptation of industrial equip- 
ment and techniques to sky- 
craft is commonplace. The 
trend is in reverse gear in one 
field, however—that of safety. 
And one of the most promising, 
CPI-bound offspring of aero- 
nautical safety, is  Kidde’s 
overheat-fire detector. 

Convair installs them on mod- 
ern military aircraft to warn 
the crew of impending danger; 
McDonnell Aircraft does the 


same. Likewise, some 20 to 25 


alarm, via commercial re- 


cording equipment, 


petrochemical outfits, in this or 


country and abroad, are now 


using the detectors to protect 
synthesis-gas generation facil- 
ities and personnel. 

There’s nothing complicated 
in the construction of the Kidde 
detector, or in its manner of 
operation. Briefly, it’s a closed 
loop of sensitive element, some- 
times 100 ft. long, having a 
negative temperature coefficient 
of resistivity—it’s resistance 
drops with rise of temperature. 

One or more of these ele- 
ments zig-zagged or criss-crossed 
around the surface of a reactor 
or othber vital equipment, con- 
tinuously monitors for over- 
heat conditions. Danger warn- 
ings go to plant personnel 
either through a control box 
coupled to an audio or visual 
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> What's Good About It—Ac- 
cording to H. J. Wagner, Chief 
Engineer for the unit’s indus- 
trial development, ‘“‘The detec- 
tor’s outstanding feature is that 
it monitors the temperature 
every inch of the way, not just 
in spots like other temperature- 
sensing devices. As _ such, it 
picks up changes in tempera- 
tures in large zones as well as 
those in localized hot-spots.” 

Also, series connection of 
several sensing elements of 
varying coefficients of resistiv- 
ity permits coverage of multi- 
temperature hazards. 

The rugged sensing element 
is impervious to oil, dirt and 
solvents. If damaged or broken, 
it still continues to monitor, ex- 
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| Any Machine Can Have The Advantages 
WOW. ~* “ized, Lubrication... At Low Cost/ 


™mAINIATURE © Sy of p 


MINIATURE SIZE FOR LIMITED SPACE — 
WITH ALL THE QUALITY OF HIGHER-PRICED SYSTEMS! 


e 24 
; / P Alemite—with 40 years of centralized lubrication ex- 
j HTT} perience — announces an all-new miniature system 
“s complete with pump, metering valves and controls— 
LLFY yf especially designed to service many machines and ve- 
hicles where centralized lubrication has been imprac- 
tical until now! 

Alemite’s new midget-size Accumite system is espe- 
cially adaptable to light, precision, multiple-bearing 
machines that have limited installation space. Its small 
size and simple installation overcomes cost limitations 
in most plants. Typical applications are: packaging, 
canning, labeling and textile machines ... and machine 
tools. It is also suitable for tractor trailers, lift trucks 
and farm implements. 


ACCURATELY METERS THESE SHOTS OF OIL OR GREASE 


d .003 cu. in. 2 .006 cu.in. /) .009 cu. in. 


ALL THE ADVANTAGES OF “BUILT-IN” 
MEASURED LUBRICATION—PLUS MIDGET SIZE! 


@ Meters exact amounts of refinery-clean lubricants to all bear- 
ings whenever system is operated. 

®@ Eliminates shutdown time for lubrication. 

@ Seals lubricant against dirt, grit and water. 

@ Prevents bearing rebel or we of rng 
lubricants. 

@ Services all bearings in one operation. : 

@ Avoids work spoilage and bearing repairs ne to 
lubrication. ee 


Accumite lubricates 24 points of spring winding machine. 1 
1. Valves mounted directly on bearings. 7: Transparent Mail coupon for 


lubricant reservoir. 2* Manually controlled air pump, actu- full information! 
ated by “push-pull” valve. . 


ALEMITE, Dept. J-48 ss hey 
LEM iGyD oe Pr 1850 Diversey Parkway, Chicago 14, Ill. ' ; 
A Please send me all the facts about your new “Miniature” 
DIVISIQN Accumite system. 


CORPORATION Excellence] 
1850 Diversey Parkway, Chicago 14, Ill. 


Company 
Address ne SES ek Semen 
CC Se ee OND eiincaccrcncnisincncatitin 
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EQUIPMENT DEVELOPMENTS .. . 


cept at the point of rupture. 
Even if more than one break 
occurs, the system functions at 
all points except the severed 
section between the breaks. 

When any overheat or fire con- 
dition occurs in the monitored 
area, the detector sends out the 
warning at once—no delays 
caused by complex circuits or 
slow element response. And, 
after a hazard has been elimi- 
nated, the system resets auto- 
matically. 
> Planes, Ammonia and Power— 
In addition to military jets, the 
detector helps to protect many 
a propeller-driven commercial 
aircraft. Vital engine areas of 
American Airlines’ and Pan 
American Airlines’ DC-7’s are 
ringed with the sensitive ele- 
ment. So are those in TWA’s 
1649’s. Soon, several commer- 
cial jet transports will also 
carry the protection. 

The Kidde system first found 
application in planes about 
eight years ago. Only in the 
past few years has industry 
adopted them. But already, 
about 20 or 25 companies, each 
with one or more installations, 
are keeping tabs on hydrogen- 
producing reactors in their 
ammonia-synthesis plants. Re- 
actor wall-temperatures' are 
kept at 400-450 F. in this appli- 
cation; only small _ hot-spots 
along the detector elements 
trigger the alarm. Typical firms 
are the Grace Chemical Co., 
Memphis, Tenn.; Gonzalez 
Chemical Industries, Puerto 
Rico; E. I. Du Pont de Nemours, 
Newark, Del. 

Another user, Public Service 
Electric and Gas Co., Inc. at 
Newark, N. J., safeguards its 
regenerative air heaters in 
steam power-generation service. 
> Thermistor Is the Heart— 
Kidde overheat-fire detectors 
are temperature-sensitive sys- 
tems consisting of sensing ele- 
ments, controls, warning circuits 
and mounting fittings. 

Wire-like sensing elements 
are mounted flush on the equip- 
ment being monitored. Actually, 
each element contains two wires 
embedded (at a fixed, closely 
controJled spacing) in a semi- 
fiexible core of thermistor- 
ceramic material. 

Ceramic resistance decreases 
exponentially with temperature 


j quipment De velopme nis 


Page Number is also 
Reader Service Code Number 


Airplane overheat-detector goes industrial 

Frequency recorder indicates reoccurring events......... 82A 
Weather-protected motor filters ventilating air 

Vacuum dryer design cuts down-time by 50%............ 82C 
Leak-proof centrifugal and turbine pumps available 

Scrubber removes 99.5% of entrainment 

Plug-valve actuator converts valves to remote control 

Fork-lift attachment gives maximum lift of 12 ft 

High-speed fillers pack liquids or pastes................. 84D 
Electric lift trucks operate in hazardous areas........... 84E 
O-ring kit contains selection of sizes.................... 84F 
Tractor shovel has 2,500-lb. capacity 

Vertical pumps move abrasive materials................. 84H 
Line of check valves is self-cleaning 

Diesel engine is smallest in its power range 

Centrifugal pumps feature renewal of clearance 

Electric cable comes in tape form 


. 
more details. use 


and linearly with length. Core 
is completely encased in a 0.09- 
in.-dia. Inconel tube. One of the 
embedded wires is connected to 
the insulated center pins of the 
Monel end fittings, and the 
other is grounded. 

A hermetically sealed clear- 
ance exists between the tubing’s 
inner wall and the core. Be- 


Equipment Cost Indexes 
Sept. Dec. 


1957 1957 
Industry 


eer 220.7 


225.0 
Process Industries 

Cement mfg 

Chemical 

Clay products 

Glass mfg 

Paint mfg 

Paper mfg 

Petroleum ind 

Rubber ind 
Process ind. avg... 


220.7 
230.4 
214.4 
217.6 
221.6 
222.0 
226.3 
229.1 
227.0 


Related Industries 
Elec. power equip... . 
Mining, milling 
Refrigerating 258.9 
Steam power 216.9 


Compiled quarterly by Marshall and Ste- 
vens, Inc. of Ill, Chicago, for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
124-6 for method of obtaining index num- 
bers; Feb. 24, 1958, pp. 143-4 for annual 
averages'since 1913. 


232.9 
231.8 


Re adet 


Service Card 


cause of this clearance, slight 
dents, kinks or abrasions do not 
impair core efficiency. 

The control box, basically a 
Wheatstone bridge plus a relay 
and power-supply circuit, con- 
tinuously compares the sensi- 
tive element’s resistance with 
fixed resistors and a_potenti- 
ometer. Adjustment of the po- 
tentiometer sets the alarm’s 
critical trip-temperature. 

In cperation, the core’s resist- 
ance at ambient temperatures 
is relatively high, and current 
between the wires is infinitesi- 
mal. Any temperature increase, 
either large at one point, or 
small but general over the ele- 
ment’s entire length, produces a 
decrease in core resistance. The 
bridge eventually becomes bal- 
anced at the trip point, and 
then normal current reverses 
direction. This closes the relay 
to actuate the system’s warn- 
ing circuit. 
> Availability—Composition of 
the element’s core controls the 
range of temperature sensitiv- 
ity. A variety of core styles, 
calibrated for either a.c. or d.c. 
operation, permits overheat de- 
tection at any temperature 
range between 200 and 1,000 F. 

Elements are available from 
1-in. increments to total lengths 
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Solved by 


GRINNELL 







& Grinnell ProtectoSpray on upper part 
of unit cools equipment and washes 
burning oil and solvent into area pro- 
tected by foam blanket below. 


4 Grinnell ProtectoFoam safeguards the lower section of 
hexane solvent extraction unit with a blanket of foam, to 


At Canadian Vegetable Oil 
Processing Ltd., Hamilton, 
Ontario, hexane solvent is used 
in extracting vegetable oil 
from soybeans. Because of the 
highly flammable nature of 
the solvent, Grinnell designed a special system for this 
unit, consisting of 162 ProtectoSpray nozzles — to 
drench the superstructure with fine water spray; and 
24 ProtectoFoam spray heads — to blanket the diked 
area with foam. This water-foam combination protects 
the lives of personnel, as well as shielding equipment 
from costly damage. 





Solving tough fire problems like this with installations 
engineered to the hazard, tailored to the need, built 
of highest quality materials is something Grinnell has 
been doing successfully for more than 85 years. Check 
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prevent formation of explosive mixtures. 


the list below for the Grinnell System suited to your 
requirements. Or, tell us about the fire hazard you face, 
and let us suggest the proper installation for you. 
Grinnell Company, Inc., 277 West Exchange Street, 
Providence, Rhode Island. 





Grinnell Fire Protection Systems include: 


Automatic spray sprinklers — wet pipe, dry pipe, Simplex, 
and deluge systems 


Emulsion and vapor dilution extinguishment with water 
sprays — Mulsifyre and ProtectoSpray systems 


Cooling, insulation and controlled burning with water 
sprays — ProtectoSpray systems 


® Mechanical foam blanket — ProtectoFoam systems 
® Carbon dioxide systems 


© Dry chemical systems 











Manufacturing, Engineering, and Installation of Fire Protection Systems since 1870 -———— 











EQUIPMENT DEVELOPMENTS . 


of 20 ft. A 20-ft. piece (not in- 
stalled) costs about $90. Each 
contro! box goes for about $125. 

Walter Kidde & Co., Inc., In- 
dustrial and Marine Div., Belle- 
ville 9, N. J. 78A 


Frequency Recorder 


Makes permanent record of 
operation interruptions. 


Useful for both production 
and experimentation, the Lind- 
Recorder inexpensively records 
data relating to frequency and 


Neither Snow. Nor Rain, 


. Can stay operation of GE’s 
new weather-protected motor. 
According to company officials, 
the motor “has been torture- 
tested in torrents of water under 
hurricane conditions,” and ex- 
ceeds the NEMA Type II defini- 
tion. Special filters remove dust 


duration of reoccurring events. 
Typical applications are oc- 
currences of an on-off, yes-no or 
here-there nature such as motor 
starts, solenoid-valve closures 
or overload-relay operations. 
Special electrically sensitive 
paper stores such data perma- 
nently. Paper speed in opera- 
tion varies from 2 to 382 in./hr., 
depending on requirements. 
Two instrument sizes 
available—one with 68 chan- 
nels, the other with 44. Lind- 
Recorder comes complete with 
power supply.—Lindly & Co., 
Mineola, N. Y. 82A 


are 


Nor Heat. Nor... 


and highly abrasive compounds 
to insure that only uncontami- 
nated air reaches the motor’s 
working parts. Available from 
250 hp. up, the motor also fea- 
tures ease of maintenance and 
attractiveness. — General Elec- 
tric Co., Schenectady, N. Y. 82B 


Vacuum Dryer 


New tray-rack design ups 
capacity by 25%. 

Key to the increase in drying 
capacity of the new Devine 
dryer is a 50% reduction of the 
unit’s down time, made possible 
by “Roll-Away” design. 

While one rack loaded with 
moist product rolls in, an extra 
rack and its load of trays con- 
taining dried product rolls 
away. This permits operators 
to unload and re-load the extra 
rack while the dryer is in oper- 
ation. The dryer is inoperative 
only while loaded racks are 
moving into or out of it. 

Each rack has 12 standard 
tray shelves (59 x 104 in.) 
spaced about 3 in. apart.—J. P. 
Devine Mfg. Co., 49th St., Pitts- 
burgh 1, Pa. 82C 


Leak-Proof Pumps 


Both centrifugal and tur- 
bine models available. 


Two new leak-proof canned 
pumps, one a centrifugal and 
the other a turbine type, are 
now available for high-tempera- 
ture pumping of volatile, toxic 
or corrosive media. 

The centrifugal model, which 
replaces an earlier version that 
has been on the market for 
several years, features new con- 
struction—no O-rings. The 
brand-new turbine model is the 
first and only one of its type 
available, officials claim. 

Avzuilable from 1/6 to 1 hp., 
both models come in any choice 
of alloys or cast iron. The 
centrifugal model operates 
under line pressures up to 150 
psi.; the turbine develops up to 
400 psi.—Nukem Pumps Inc., 
Tioga and Aramingo Ave., 
Philadelphia 34, Pa. 82D 
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new 
from 
Foxboro! 


a compact, low-cost 


INDICATING 
TEMPERATURE 
TRANSMITTER 


engineered for fast, sensitive response 
under roughest field conditions. 






Py) 


go 210-239 
\ a 







\0 DEGREES F 


i¥i 


—uses any filled thermal system 


TEMPERATURE TRANSM 








Here’s a brand new instrument engineered specif- 
ically for its job of indicating and transmitting tem- 
perature. 


The M/44 Indicating Temperature Transmitter 
offers the inherent simplicity of a motion balance 
instrument. Compact and lightweight (10 lbs.) its 
indicating scale and fluorescent red pointer are 
visible up to 20 feet away. The output pressure of the 
M 44 is transmitted to any remote 3-15 psi recorder, 
controller, or indicator. 


The M44 is made with standard performance- 
proved Foxboro components, simply and conven- 
iently arranged in a weather proof steel case. Chang- 
ing range or type of thermal system can easily be 
done in your own plant. 

Thanks to its rugged construction, the new M/44 
is unaffected by vibration, sudden shock, or corrosive 
atmosphere. Even in the event of air supply failure, 
this instrument continues to indicate process temper- 
ature. 

Ask your Foxboro Field Engineer about this new 
instrument. Or write for Bulletin 456-20A, The Foxboro 
Company, 364 Neponset Ave., Foxboro, Mass. 





the Foxboro 
a M/44 
Indicating Temperature 
Transmitter 








Choice of Thermal Systems Class IA & IB Liquid Expansion 





Foxboro M/44 Transmitters are available with any 
filled thermal system. These classes are sug- 
gested for particular range characteristics: 


Class II Vapor Pressure (100° to 600° F) 


Lowest cost, fastest response, highest sensitivity. 
Recommended for all installations within this 
range except when the measured temperature 
crosses ambient temperature. 


(—250° to +600° F) 
Good response, good sensitivity, uniform scale. 
Uses smallest bulb of any filled thermal system. 


Class III Gas Pressure (— 450° to -+-1000° F) 


Applicable to ranges beyond the limits of other 
filled systems. Uniform scale. Bulb has long 
sensitive section; permits useful averaging 
measurements. 
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green area 
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the new M/44 


TEMPERATURE MEASUREMENT 
AND CONTROL 





EQUIPMENT DEVELOPMENTS .. . 


Serubber 


Designable for any flow, 
temperature or pressure. 


The new WD Scrubber guar- 
antees removal of 99.5% or 
more of solid or liquid entrain- 
ment in gas streams, regardless 
of particle size (1 micron or 
smaller). Entrainment density 
or chemical characteristics like- 
wise have no bearing on scrub- 
bing effectiveness. 

In operation, contaminated 
gas enters the vessel and com- 
bines with sprayed scrubbing 
liquid. Movement through the 
blades of a washing tuyere im- 
parts a rotary motion to the 
mixture. Centrifugal force 
throws the cleansing liquid plus 
contaminant to the walls of the 
scrubber. 

Finally, drying action occurs 
as the gas plus remaining liquid 
passes upward through the tan- 
gential slots of a helicoid tuyere. 

Contaminants removed by 
both tuyeres collect in race- 
ways, and discharge through 
drains.—Centrifix Corp., Cleve- 
land 14, Ohio. 84A 


Plug-Valve Actuator 


Converts valves from man- 
ual to remote control 


Major advantages claimed by 
the rugged Robotarm Valve 
Actuator include ease of instal- 
lation, compactness and low- 
cost. Operated by either gas or 


fluids, the actuator provides re- 
mote control of plug valves and 
other wrench-operated, 90-deg. 
rotating mechanisms. 

Field installation, which 
doesn’t disturb existing valve 
setting, takes only minutes. 
Place the Robotarm over the 
valve, having first installed the 
proper adaptor bushing, and 
secure the adjustable mounting 
bracket to the process line. 
Special tools are not required. 

When supplied with an oper- 
ating pressure of 100 psi., 
standard models generate 3,900 
to 25,000 in.-lb. of torque; spe- 
cial Robotarms are available 
for higher torques or gear-head 
valves.—Research Engineering 
Co., Houston, Tex. 84B 


BRIEFS 


A new fork-lift attachment, the 
Triple Lift Mast, gives the 
Towmotor Model 460 truck a 
maximum lift of 144 in. Low- 
ered mast height is only 71 
in.—Towmotor Corp., Cleve- 
land, Ohio. 84C 


Two high-speed fillers: Model 
15 NH2, having a filling range 
of %4 oz. to 1 gal., packs 10 
to 60 containers/min. of li- 
quids or pastes. Type 
RC 1210 loads % to 2-oz. 
containers at speeds up to 
200 per min.—Hope Machine 
Co., 9400 State Rd., Philadel- 
phia 14, Pa. 84D 


Electric lift trucks for opera- 
tion in Class I Group D, and 
Class II Group G explosion- 
hazard areas are available in 
capacities up to 6,000 lb.— 
Revolvator Co., Tonnelle Ave., 
North Bergen, N. J. 84E 


O-ring selection kit contains 
180 rings in sizes ranging 
from 1 to 25. A gage in the 
side of the carrying case 
measures ring cross-sectional 
thickness. — Bearings Inc., 
3634 Euclid Ave., Cleveland 
15, Ohio. 84F 


An industrial tractor shovel, 
with 2,500-lb. carrying capac- 
ity and a 6-ft. dumping clear- 
ance, marks the entry of 
Yale into the bulk materials- 


handling field—Yale Mate- 
rials Div., Yale & Towne Mfg. 
Co., Philadelphia, Pa. 84G 


Vertical self-priming pumps for 
removing abrasive materials 
from sumps is available in 
three sizes from 1% to 6-in. 
suction and _ discharge.— 
Allen-Sherman-Hoff Pump 
Co., 259 E. Lancaster Ave., 
Wynnewood, Pa. 84H 


Line of 4,000-psi. spring-loaded 
check valves, especially de- 
signed for oil or raw water 
service, affords excellent re- 
sistance to corrosion. Self- 
cleaning, they come in sizes 
ranging from 4 to 2 in. NPT. 
—Sinclair-Collins Valve Co., 
454 Morgan Ave., Akron 11, 
Ohio. 84] 


New turbo-supercharged diesel 
engine, in sizes up to 3,600 
hp. is claimed to be the small- 
est and lightest commercial 
diesel in its hors2power 
range. In addition to -eicht 
savings, turbocharging re- 
portedly cuts 5-10% off the 
fuel bill_—Fairbanks, Morse 
& Co., Beloit, Wis. 84J 


New line of centrifugal pumps 
features a recirculation port 
designed to permit rapid 
priming and renewal of in- 
ternal clearance. Manufac- 
tured with 1% to 8-in. suction 
and discharge.—Worthington 
Corp., Harrison, N. J. 84K 


Multiconductor electrical tape 
cable, which is 80% lighter 
than conventional cable, 
comes in widths up to 51 con- 
ductors. Each conductor has 
a i-amp. rating.—Interna- 
tional Resistance Co. 401 
North Broad St., Philadelphia 
8, Pa. 84L 





For More Information . . . 


about any item in this 
department circle its 
code number on the 


Reader Service 
postcard (p. 225) 
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mix unagination with Alcoa Aluminas 


and get refractories or refractory castables that work hardest, longest! 
Refractories are vital to production in almost every industry. To give industry the best 
refractories possible, more and more refractory manufacturers have turned to Alcoa® Alumi- 
nas. They’ve found that refractoriness and durability increase in direct proportion to the 
amount of alumina they use. They know it pays to mix imagination and engineering with 
Alcoa Aluminas.. . for the best in refractory performance at reasonable cost. 

Alcoa is not a source for finished refractories, but does supply aluminas to manufacturers 
of the best refractories. For their names, write: ALUMINUM COMPANY OF AMERICA, CHEMICALS 
Division, 702-D Alcoa Building, Pittsburgh 19, Pennsylvania. 

For finer products ... let Alcoa add new directions to your creative thinking! 
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i ALCOA 6. | 





“ALCOA THEATRE” 
Exciting Adventure 
Alternate Monday Evenings 


85 





DEVELOPMENTS ... 


CHEMICAL ECONOMICS EDITED BY D. R. CANNON 
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American Economy in 1975: ‘Twice As Big! 


votes and encourage shotgun 
: ; Bete handouts). 

spring tonic, a look ahead? The view is terrific. Mueller went on to suggest, 

less subtly, that efforts to bol- 

Asst. Secretary of Commerce said a mouthful. In that sen- ster public confidence would be 

Frederick Mueller, in a recent tence fragment was the impli- more beneficial, more truthful. 

talk, described the present busi- cation that overemphasis of the An outlook for the American 

ness slump as “... the best most negative aspects of the economy just prepared by the 

advertised recession in history.” current recession is doing no McGraw-Hill Dept. of Econo- 

This writer thinks Mueller one much good (except to win mics falls in this latter cate- 


After a long winter of recession, how about some 
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DO YOU HAVE FUME PROBLEMS ... 


And the subsequent heating, conditioning 
and corrosion factors to make it all the 
more complex? Then take a look at this 
revolutionary principle and design. 


+eeee This typical installation and flow 
diagram illustrates the simplicity 
with which the problem is handled 





e This unit was designed primarily for the laboratory, 
but one may readily visualize this apparatus taking care 
of many other industrial applications. In educational! 
institutions it serves well in both the laboratory and the 
shop where welding is done. Assuming conditions do not 
fit this particular design, we render a design service to 
cope with YOUR problem. 

The BROWN HOOD EXHAUST UNIT is self contained 
and, functioning as it does to provide its own source of 
fresh air for fume removal, it is no longer necessary to 
use massive air conditioning apparatus—as the season 
may demand—to heat or cool the laboratory. With the 
installation of the BROWN HOOD EXHAUST UNIT it 
is necessary to provide only for normal air changes. 


The foremost considerations in the design of this UNIT 
were the dual purposes of fume removal and prevention 
of corrosion in critical areas where contamination of the 

work being processed was a primary 
Photograph shows the actor. The above flow diagram shows 
BROWN HOOD €xX- how this is accomplished by providing 
HAUST UNIT in opera- . . vs r hlankat 7 7 Sitar 
tion with an effective way “. heavy blanke t of fre sh and filtered 
of indicating the efficiency air continuously flowing at low vel- 
and effectiveness of the city across the under confines of the 
principle of operation. : 7 . : . ° 

nood, thus forming an effective and 
Photograph shows an in- efficient barrier against corrosion in 
stallation in the labora- fo ores wong 2 . 2. 7 . 
tory of one of the large this area where “sluffing” from above 
Uranium Mills. contaminates samples being processed. 

Note also the clean-cut, unobstructed 
areas from the throat of the apparatus and on to the 
fan. This facilitates washing down of possible accumu- 
lations of salts such as perchlorates, a number one haz- 
ard in the laboratory. 


This design is applicable to almost any ‘“along-the-wall”’ 
hood installation and requires oniy the opening for its 
placement and outside supports. 


THE BROWN LABORATORY 


HOOD DIVISION 
2263 BROADWAY GRAND JUNCTION, COLORADO 


SO ee ee 
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ECONOMICS 


gory.* This prophetic survey 
says that, barring only the 
worst calamities — hydrogen 
bomb wars, attacks from flying 
saucers, mass sterility or the 
upheaval of both our republican 
form of government and our 
capitalistic system—we will en- 
joy an economy in 1975 nearly 
twice as big as the one today. 

Most of the numerical meas- 
ures of this tremendous, and 
highly credible, growth poten- 
tial are charted above (see p. 
86). So let’s deal here with a 
few of the more qualitative ap- 


praisals of what life may be like 
in the U.S. in twenty years. 

>» Babies and Space—Next to 
more and more babies, our econ- 
omy’s biggest growth stimulus 
comes from the doubled and 
redoubled research and develop- 
ment efforts by government and 
industry. Research which is 
carrying us headlong into, for 
instance, the space age—into 
problems of propulsion, struc- 
ture, guidance, re-entry, instru- 
mentation, power supply, test 
facilities, launching sites, track- 
ing and communication, space 
biology and psychology. 

What fruit these efforts will 
bear in space itself in twenty 
years is hard to figure. But, as 
McGraw-Hill’s survey points 
out, advances in chemistry, elec- 
tronics and metallurgy made in 
the exploration of space—and 
the mighty vote of confidence 
Sputniks I and II gave the 
scientist and a scientific educa- 
tion—will pay off in countless 
industrial applications on this 
old world. 


> Ease via Mechanization— 


~* The American Economy—Pros- 
pects for Growth (1957-1965-1975). 











Space age notwithstanding, 
mechanization will make 
greater inreads in laborious 
fields like agriculture and con- 
struction. Food processing 
plants may take raw materials 
right from the harvesters in one 
continuous operation. sigger 
construction equipment will 
haul factory-made sections of 
walls and floors into place—for 
giant office buildings as well as 
for homes. 

Mechanization will show up 
more in mining, too, in the 
shape of more equipment to cut 
and handle coal in a continuous 
stream from seam to surface. 
(Or maybe coal will be gasified 
underground and piped directly 
to the plant site for power gener- 
ation or chemical synthesis. ) 
> Choice via Prefabrication— 
Prefabrication will make it pos- 
sible to turn out standard, low- 
cost housing much as we now 
produce cars—make it possible 
to remodel, alter or add to exist- 
ing houses as the needs of our 
families change. Style changes 
in housing—perhaps via trade- 
ins of sections or complete 
structures—may become as fre- 
quent as model changes in autos. 

Many people will own two 
homes in 1975, one a prefabri- 
cated cottage or cabin in a 
resort area—and at least one 
car in each place. In fact, an 
automobile and electric appli- 
ances may well be included in a 
package deal for the man who 
buys a prefabricated country 
home. Most new homes in 1975 
will be completely air condi- 
tioned year-round, and electric- 
ally heated in winter via a heat 
pump or resistance devices. 

To gratify the inner man: 
Delicacies prepared by French 
chefs brought nearly fresh to 
American tables by advanced 


techniques of food preserva- 
tion, packaging and transporta- 
tion. And our own chemical 
industry may be synthesizing 
some foods at a lower cost than 
the farmer can grow it. 
> Faster and Further—A good 
many families will own a heli- 
copter in 1975. And _ nearly 
everyone will be using whirly 
birds for shorter trips, much as 
they ride buses today. For 
longer trips people will travel 
in greater comfort and at 
greater speed in lightweight 
railroad cars and jet planes. 
And for those seeking to 
pioneer rather than pleasure- 
cruise, the American Rocket 
Society holds out this promise: 
Manned-satellite flights around 
the world in ten years, trips 
around the moon in fifteen, and 
flights to the moon, including 
landing (and, we trust, taking 
off again), in about 20 years. 
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News and Notes on... 


Good Packing Practice 


JOHNS-MANVILLE 


Maintenance and Design Hints from Johns-Manville Packings and Textiles Dept. 





7M 


PRODUCTS 


Subject of the month: High Operating Temperatures 


| 


Question: 

What sealing materials are cur- 
rently available that will match 
conditions brought about by higher 
and higher operating temperatures? 

















Condition 1 


FOR LASTING VALVE SEALS AGAINST SUPER- 
HEATED STEAM AND DRY GASES 


Designed to meet today’s demand 
for a packing that will maintain a 
tight seal against steam and dry 
gases on valves working at line 
temperatures up to 1200F, J-M 
High-Temperature Valve Stem 
Packing, Style 397, offers the three- 
way protection of a heat-resistant 
plastic core, - asbestos yarn, and Inconel wire reinforce- 
ment. For lasting protection of valve stems during 
storage, this efficient packing is now available with J-M 
No. 9 corrosion inhibitor. 


Condition 2 
FOR UTILITY SEALING IN GENERAL 


APPLICATIONS REQUIRING HEAT 
AND FLAME RESISTANCE 


Wherever your operation calls for a 
utility gasketing material that with- 
stands both heat and flame, specify 
J-M Asbestos Rope, Style 4200. 
Made of 99% pure asbestos, this 
material can take temperatures far 
in excess of other grades of rope. 
You'll find it a handy, reliable gasket 
tie cose: joints between furnace doors and brickwork, 
boiler expansion joints, blast furnace connections, ingot 
moulds, and countless other uses. Ask for information 
about J-M Style 4200 Asbestos Rope. 


CueMIcaL Encingertnc—April 21, 1958 


Condition 3 


FOR FLANGES WORKING AT TEMPERATURES 
TO 1600F AND HIGHER 


Elevated temperaturesare efficiently 

sealed using J-M Goetze V-Tite 

Gaskets. Used in flanges grooved 

for ring joint gaskets. Materials are 

available for service ranging up- 

wards of 1600F. Controlled harden- 

ing assures correct flow of material 

; at low bolt stress. Temperature 
range — 320F to +1600F and higher. 


Condition 4 


FOR PACKING PROBLEMS IN ANY 
TEMPERATURE RANGE 


Your Johns-Manville field repre- 
sentative is a trained specialist in 
packing problems of all types. He’s 
located near you, to help out when- 
ever you need specialized packing 
information. For information on new 
packings and gaskets—for engineer- 
ing and design advice—for tips on 
more efficient, more economical 
packing techniques— your Johns-Manville representative 
is a good man to know. 


For information on any Johns-Manville Packings 
and Gaskets, write Johns-Manville, Box 14, New 
York 16, N. Y. In Canada: Port Credit, Ontario. 


ape 
Q® Jouns-Manviie 








7,450 ft. of protection 


from 1000°F chemicals provided by 
Carpenter Welded Stainless Tubing 


e One of the largest ever built, this vertical heat exchanger 
is used by a leading chemical company as a chemical 
converter operating at temperatures up to 1000°F. It 
measures 74 ft. in diameter by 10 ft. high. The tubes, 
tube sheets and bonnets are all of Type 321 stainless 


steel. They convey a highly corrosive chemical catalyst. 
The consistent quality and greater uniformity of 
Carpenter Stainless Tubing are influential factors in its 
selection for more and more critical applications. 

Carpenter delivers these advantages plus the biggest 


extra of all... lower initial cost. 


All 40 types of Carpenter Stainless Tubing can deliver 
these benefits. Contact your local distributor for some 
solid “how” and “‘why” information or 

MEMBER write for TD 120, Carpenter’s newest Select- 
ing and Buying Guide. The Carpenter Steel 
Company, Alloy Tube Division, Union, N.J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—‘*CARSTEELCO” 


y cet eslog te 
% 


[arpenter >, 


Stainless Tubing & Pipe 
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ISOSEBACIC® Acid Process 
Covered by 8 U.S.I. Patents 


—_—_____—. 


Synthesis of U.S.I.’s new intermediate for 
the plastics industry, 1soseBacic acid, is 
detailed in a series of eight patents issued on 
December 17 of this past year to Dr. Charles 
E. Frank and other members of the company’ s 
research laboratories. Dr. Frank is discussing 
the material contained in these patents before 
the alkali metals symposium at the ACS meet- 
ing in San Francisco this month. 

The new intermediate is a mixture of 
sebacic acid, 2-ethylsuberic acid and 2.5-di- 
ethyladipic acid —the latter two compounds 
being relatively unknown until the develop- 
ment of this synthesis. Here are the patent 
numbers and the subjects they cover: 

USP 2,816,913—Preparation of Substituted 
Acids 

USP 2.816,914—Dimerization Process 

USP 2.816.916—Dimerization Process 

USP 2.816,917—Selective Process for Dimeri- 
zation of Unsaturated Hydrocarbons 

USP 2.816,918—Carbonation Method 

USP 2.816,919—Method of Preparing Acyclic 
Carboxylic Acids 

USP 2.816.935—F'rocess for the Preparation of 
Alkali Metal Derivatives of Conjugated 
Diolefins and Vinyl Aromatic Compounds 

USP 2,816,936—Process for Formation of Di- 
alkali Metal Dimers of Diolefins 

A plant to produce IsoseBacic Acid in 
commercial quantity is now starting up at 
U.S.1.’s major chemical complex in Tuscola, 
Illinois. Potential applications of the new in- 
termediate include the manufacture of plas- 
ticizers, ester lubricants, alkyds, polyamides, 
polyurethanes, reinforced plastics and in 
chemical synthesis. 


New Motor Pump Designed 


To Move Liquid Metals in 
Nuclear Power Reactors 


A new type of pump has been developed to 
circulate liquid metal coolants such as sodium 
and sodium-potassium (NaK) at high temper- 
ature through hermetically sealed systems in 
nuclear power plants. 

The prototype for the new pump was tested 


at temperatures up to 1,265°F. After 3,500 
hours of operation at temperatures constantly 
above 1,000°F., inspection showed all parts 
of the pump to be in excellent condition. 

Since some liquid metals are not only chem- 
ically active but also become radioactive when 
used as coolants in nuclear reactors, the liquid 
metal pump is hermetically sealed to make it 
leak-proof. It can be obtained in capacities 
ranging from 150 to 5,000 gallons per min- 
ute at operating temperatures up to 1,600°F. 

The operating temperature of the new pump 
motor is said to be independent of the tem- 
perature of the liquid metal being circulated, 
permitting operation in reactor systems where 
temperatures are even higher than the 
1,265°F used in testing. 

Other equipment for handling liquid so- 
dium is discussed in a booklet entitled “Han- 
dling Liquid Sodium” which is published by 
U.S.1. 





Mallory-Sharon Zirconium Plant 
Comes Onstream at Ashtabula, O. 


2,000,000 Pound-Per-Year Plant Also Produces 


Hafnium 


The new Mallory-Sharon Metals Corporation is owned one-third each by 
National Distillers, P. R. Mallory and Sharon Steel. Zirconium sponge and 
platelets are now in production at the company’s new plant in Ashtabula, Ohio. 





Moffett Becomes Assistant 
Sales Manager for U.S.I. 
Polyethylene Resins 


John K. Moffett, Jr. has been appointed as 
Assistant Manager of PETROTHENE® Poly- 
ethylene Sales at U.S.I. Mr. Moffett gradu- 
ated from Yale in 1948 and has been employed 
since that time by U.S.I. in various capacities. 
He was supervisor of the company’s sodium 

peroxide plant, head 


of sodium peroxide | 


sales, and at the time 
of his new appoint- 
ment was in a sales 
development position 
for U.S.I. petro- 
THENE polyethylene 


\~ resins, 


U.S.[. Building Tantalum- 
Columbium Pilot Plant 


U.S.I. is constructing a pilot plant to pro- 
duce tantalum and columbium metals in Cin- 
cinnati, Ohio, site of the U.S.I. Research 
Laboratories. Part of the same facilities that 
were employed for piloting zirconium and 
titanium will be used in the new pilot unit, 
which is expected to be onstream shortly. 

Capacity of the pilot plant will be one ton 
of combined metals per month on a one shift 
per day basis, three tons per month on a round- 
the-clock basis. The two metals will be pro- 
duced in approximately equal quantities al- 
though variations of from 10% tantalum up 
to 60% tantalum are possible, depending upon 
the ore used. 

The tantalum and columbium (also called 
niobium) will be produced by a U.S.L- 
developed sodium reduction process. A sodium 
reduction process is in use at the Ashtabula, 
Ohio zirconium plant of Mallory-Sharon 
Metals. which is one-third owned by U.S.L- 
National Distillers. A related process will also 
be used in the Mallory-Sharon titanium plant 
now under construction at Ashtabula. 

Pilot operation and initial market develop- 
ment programs for tantalum and columbium 
will be undertaken by U.S.I. independently of 
its association with Mallory-Sharon Metals. 


However, it is expected that 
any commercial facilities to be Ha %e);43 
built after the pilot plant pro- 











Half the output of the installation is commit- 
ted for the next five years under contract with 
the Atomic Energy Commission. The balance 
is available to industry in both commercial 
and reactor grades for nuclear work as well as 
for structural use where high corrosion resist- 
ance is desired. 

Hafnium tetrachloride, oxide, sponge and 
platelets are also produced as an adjunct to 
the zirconium operation. Hafnium, because 
of its ready absorption of neutrons, makes 
excellent control rod material in reactor cores. 
It is in fact used for that purpose in the 
Shippingport installation now delivering elec- 
tricity to the commercial grid of the Duquesne 
Light Co. 

Sodium Reduction Process Employed 

The new plant is the first to make zir- 
conium sponge and platelets employing semi- 
continuous production techniques developed 
by the U.S.I. research group. These techniques 
involve the use of sodium as the reducing 
agent for zirconium tetrachloride, and yield 
sponge of greater purity as a result. The 
method, which is also being applied to other 
metals such as hafnium and titanium, tan- 
talum and columbium (niobium), has the 
advantage over other processes of a lower 
initial investment cost. 

Mallory-Sharon Metals has been granted 
an exclusive license to use this process. The 
sodium for the process comes from the U.S.L. 
sodium operation three-quar- 
ters of a mile from the new cx > 
plant. 


Part of the processing equipment at the Mallory- 
Sharon Metals zirconium plant, now onstream 
at Ashtabula, Ohio. 
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Zirconium 
Plant 


Zirconium Platelets Non-Pyrophoric 

Reactor and commercial grades of zirco- 
nium are being supplied by Mallory-Sharon 
Metals in the form of sponge, platelets, unal- 
loyed zirconium and zircaloy ingots and mill 
products. Platelets—irregular, flake-like pieces 
about the size of dimes, and quarters—are non- 
pyrophoric and non-hygroscopic. They insure 
greater safety during handling and shipping. 
They can be compacted for melting as easily 
as sponge and with virtually no waste. They 
are of extremely high purity, being almost 
completely free of sodium, magnesium, chlo- 
rides, hydrogen and moisture. 

Zirconium Role in Reactors 

Reactor-grade zirconium is essential as 
structural material for atomic reactors and 
for cladding uranium because of its ability 
to let neutrons pass through, thereby permit- 
ting maximum fuel efficiency of the reactor. 
Zirconium also has extremely high corrosion 
and heat resistance, vital to atomic energy 
applications. Hafnium, always found asso- 
ciated with zirconium in the natural state, 
must be removed in an extra refining step 
in the manufacture of reactor-grade material, 
because of its neutron-trapping properties. 
Hafnium does not interfere with zirconium’s 
corrosion resistance, however. 

Zirconium Role in Chemical Industry 

Commercial-grade zirconium, with 1-3% 
hafnium content, shows great promise for the 
chemical process industries. It has excellent 
resistance to acids, alkalies, chlorine and 
chlorides, corrosion and heat, combined with 
strength, ductility, light weight and good 
machining properties. 


CONTINUED 


CONTINUED Pilot Plant 


gram is completed, will be owned by Mallory- 
Sharon Metals. 

Primary market for tantalum is expected 
to be the chemical process industries where 
it has long been used because of its chemical 
inertness, especially to hydrochloric acid. 


Columbium, or niobium as it is often called, | 








has been in demand as an alloying material 
for steel. More recent interest in this metal 
stems from its properties of low neutron cross- 
section, high-temperature strength, high melt- 
ing point and the insolubility of columbium 
oxide in the metal at elevated temperatures. 
This combination of properties makes it a 
material with considerable promise for 
nuclear applications, including gas-cooled 
atomic reactors, as well as certain applica- 
tions in supersonic aircraft and gas turbines. 


Black Polyethylene Used 
For Ventilating Systems 
In Chemical Laboratories 


Ventilating systems for laboratories, which 
will withstand corrosive fumes without de- 
teriorating or discoloring, are now being fabri- 
cated completely of black, all-weather poly- 
ethylene. Since polyethylene compounded with 


black is expected to give 15 to 20 years of | 
service, its substitution for metal should re- | 


duce maintenance and replacement problems 
substantially on fume hoods, exhaust stacks, 
fans and fittings. 


Black polyethylene fume hood and stack exhaust 
acid vapors without deteriorating, cut replace- 
ment costs (photo courtesy American Agile). 
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TECHNICAL DEVELOPMENTS 














Information about manufacturers of these 
items may be obtained by writing U.S.1. 


For corrosion studies, two spe 
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Ammonium Nitrate, Nitric Acid, 





Alcohols: Ethy! (pure and all denatured formulas); Proprietary Denatured 
Alcohol Solvents SOLOX®, FilMEX®, ANSOL® M, ANSOL PR. 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Fusel Oil, Ethyl Acetate, Normal Butyl Acetate, Diethyl Carbonate, 
DIATOL®, Diethyl! Oxalate, Ethyl Ether, Acetone, Acetoacetanilide, 
Acetoacet-Ortho-Chlioranilide, Acetoacet-Ortho-Toluidide, Ethyl Aceto- 
acetate, Ethyl Benzoylacetate, Ethyl Chloroformate, Ethylene, Ethyl 
Sodium Oxalacetate, Sodium Ethylate, ISOSEBACIC® Acid, Sebacic 
Acid, Urethan U.S.P. (Ethyl! Carbamate), Riboflavin U.S.P. 


Pharmaceutical Products: pL-Methionine, N-Acetyl-pL-Methionine, Urethan USP, 


Riboflavin USP, Intermediates 


Heavy Chemicals: Anhydrous Ammonia, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium Peroxide, Sodium 
Sulfite, Sodium Sulfate. 


Sodium, 


PETROTHENE™® Polyethylene Resins 


Methylaluminum 
Trimethyl! 


Develop Chemicals: Ethylaluminum Sesquichloride, 
Sesquichloride, Monomethy!l Hydrazine, Triethy! Aluminum, 
Aluminum, Unsymmetrical Dimethyl Hydrazine 





Animal Feed Products: Antibiotic Feed Supplements, BHT Products (Anti- 
oxidant), Calcium Pantothenate, Choline Chloride, CURBAY B-G®, 
Special Liquid CURBAY, VACATONE®, Menadione (Vitamin K;), 
pDL-Methionine, MOREA® Premix, Niacin USP, Riboflavin Products, Special 
Mixes, U.S.1. Permadry, Vitamin Bz Feed Supplements, Vitamin D3, 
Vitamin E Products, Vitamin E and BHT Products. 





DUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y. 





U.S.1. SALES OFFICES 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Dallas * Detroit * Houston * Indianapolis * Kansas City,Mo. 
Los Angeles * Louisville * Minneapolis * Nashville * New Orleans 
New York * Philadelphia * Pittsburgh * Portland, Ore. * St. Louis 
Salt Lake City * San Francisco * Seattle 
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See Cret Came AT, PREVGRAE Comp. temps, 1 


And efficient storage includes accurate inven- 
tories. To help you with these records, a new 
‘‘Modern Liquid Computor”’ is available ab- 
solutely free. There are many other ways Mod- 
ern can help you plan for more efficient and 
economical storage. Just write or phone. A 
Modern representative will “come a-runnin’”, 


if 


TANKS f 2 ----------------------- : 


N77 es 

ae Modern Welding Company, Inc. 
- 1500 East 12th Street 

modern welding co. Owensboro, Kentucky 


INCORPORATED 
1500 EAST 12th STREET 
OWENSBORO, KENTUCKY Have your representative call: 
e 
BURLINGTON, IOWA NAME: 


HOUSTON, TEXAS 
NEWARK, OHIO COMPANY NAME; ———————— 


= 


Please mail, absolutely free, ‘‘The Modern Liquid Computor’’. 


(Date) 





ORLANDO, FLORIDA 
ADDRESS: STREET—_——__—__—— 


a a alae 
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MAINTAIN QUALITY STANDARDS For generations course, Hi-fax bottles are acceptable by FDA for direct 
“Evenflo” baby bottles have been a recognized leader in contact with food, can withstand the high temperatures 
their field. Now Pyramid Rubber Company uses Hercules necessary for sterilization. These are just a few reasons 
Hi-fax® high density polyethylene to mold “Evenflo” why Hi-fax is finding ever increasing use in packaging, 


plastic bottles with even more advantages. Unbreakable, of _ toys, fabrics, wire coating and pipe. 


ENCOURAGE YOUTH—Pictured with Hercules Vice President CREATE NEW PRODUCTS—Rubber and Asbestos Corporation 
Paul Mayfield are winners in the National 4-H Entomology Awards depends on two Hercules tackifying agents for the unique char- 
Program. Agricultural Chemicals Division thus plays a part in the acteristics of its new ‘“Tackmaster”’ pressure-sensitive film used 
development of farm and civic leadership. in the tape shown. The Hercules materials help provide the high 
° tack, quick stick and grab necessary in such films, plus easy 
separation from the protective release paper. 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware H fe 'R,( ‘ [ TT f- S : 
——— _/ 


CHEMICAL MATERIALS FOR INDUSTRY 
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The Problem: Valve failure on green liquor slurry service 


Hi Ow I  @ ) at a southern paper plant was becoming increasingly costly in 


terms of lost production time and high maintenance costs. 


STO od SS L U ane RY Suspended solids settled out of the solution and packed into 
the valve cavities . . . soon the valves wouldn’t close and 

corrosive fluids attacked the exposed metal-to-metal seats. 
VA L_VE al AILU RE Solution: Comparative performance tests proved that 
Rockwell-Nordstrom lubricated plug valves eliminated the 
packing problem and that shut-off remained absolutely posi- 
’ tive. The smooth, cavity-free flow passages in these valves 
Rockwell-Nordstrom valve’s can’t trap suspended solids. Also, seating surfaces are never 
4“ 2e-a-whi ” exposed to the line . . . positive shut-off is assured by “seals” 
clean-as-a-whistle” flow poe of pressurized lubricant. The result: quarter-turn, positive 
eliminate packing by slurries and flow control plus greatly increased valve life at far lower cost. 
Rockwell-Nordstrom valves are available in a full range of 
eventual valve failure from corrosion _ sizes, metals and pressures for chemical process services. 
Write for complete details: Rockwell Manufacturing Com- 
of exposed seats. pany, Pittsburgh 8, Pa. Canadian Valve Licensee: Peacock 

Brothers Limited. 





Rockwell Manufacturing Company 
Pittsburgh 8, Pa. 


Please send free booklet V-203 ["] 
Please have your sales engineer coll [| 





ROCKWELL-Nordstrom VALVES 


zi ROCKWELL® 


MANUFACTURING COMPANY 


SO 


ee 


Address_____— 


City 


LS SS ee ee ee eS ee ee ee ey 





HyPTor corrugations have a circular 
or toroidal cross section which pro- 
vides a lower operating stress at any 
given pressure than any other 
corrugation shape. 








For unequalled endurance at pressure and temperature extremes 


This unique toroidal expansion joint with 
thin-walled bellows is setting new per- 
formance and durability records in high 
pressure, high temperature service. It was 
developed to meet the severest operating 
conditions without sacrificing long life. 


Minimum stress at high pressures is one 
advantage of the Zallea HyPTor. This is 
due to the thin-walled bellows and toroidal 
corrugations. Thin walls develop lowest flex- 
ing stress. The toroidal cross section assures 
lower operating stress at any pressure. 


Superior performance at high temperatures. 
The toroidal corrugation of the HyPTor 
makes it suitable for use at high tempera- 
tures. Also, the HyPTor is hydraulically 
formed and free from circumferential 
welds which would act as stress raisers. 


Longer life on the job. The ability of the 
HyPTor to absorb punishment without 
ill effects has been proved in service. A 
number of HyPTor Expansion Joints de- 
signed for 700 psi working pressure, were 
installed in liquid oxygen service in 1948. 
They are still operating ...at pressures 
up to 2300 psi. 


Get the complete story of the new Zallea 
HyPTor Expansion Joints. Our new 72- 
page Expansion Joint Manual gives full 
details—plus worthwhile information on 
basic types, design and installation data, 


expansion joint selection and recom- 


mended specifications. Write on your 
Company letterhead, for your free copy 
of Catalog 56, Zallea Brothers, 879 Locust 
Street, Wilmington 99, Delaware. 


*Patented 


expansion joints 
Zallea Brothers, Wilmington 99, Delaware 


World's largest manufacturer of >xpansion joints. 
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product quality with... 


International High Purity 
99.0+% MAGNESIUM OXIDE 


INTERNATIONAL MgO HAS DEMONSTRATED ITS 
SUPERIORITIES FOR THESE AND OTHER USES 


chemical specifications 
chemical purity range 
As a high purity raw material for 


MAGNESIUM OXIDE aoe - « + 99.40 — 99.70% 4 
fused refractories. 


We ce or eh ot) oe ee - « 0.03 — 0.06 

Se ae ee i. a oe As alow boron source of magnesia. 
eee ee eS 4 ea As an alkali precipitant for 
eee es ss + a ee controllable reactions. 


MOON 6 se we ee 6% 2 - »« « 0.0025 — 0.015 5 . 
In the manufacture of high purity 


GHEGRIDG 5 2 ks ew . + + O62 = 008 : ; 
magnesium chemicals. 


4. ae 4 esc C22 — Gee 
SODIUM AND POTASSIUM . . . 0.02 — 0.07 For blending and upgrading 
LOSS ON IGNITION... 1... Nil with other magnesias. 
eee tari a For high grade ceramic and glass 
° er anre ° 
oe formulations. 


In low sulfate, high magnesia 
catalysts. 


WHER G, 
cs 
INTERNATIONAL MINERALS Sicevnationsf & CHEMICAL CORPORATION 


Lem w9 
POTASH DOIVIStON 20 N. Wacker Drive, Chicago 6 


485 LEXINGTON AVE., NEW YORK 17 + MIDLAND, TEXAS + FULTON NATIONAL BANK BLDG., ATLANTA, GA. 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


physical specifications f 
20 North Wacker Drive, Chicago 6 


(Color. ..White) 
- Please send me samples of MgO in 
PELLETS: Approx. Ye" x ¥%”, plus 12 mesh ; (pellet — granular — powdered) 
* Bulk density: 60 Ib. cu. ft. [] Please send Magnesium Oxide Brochure 
f i 
ciiiilinn sen 90% minus 12 mesh My field of interest for MgO is 
* Bulk density: 70 Ib. cu. ft. Name 
100% minus 200 mesh Firm 
POWDERED: 90% + minus 325 mesh elias 
Bulk density: 80 Ib. cu. ft. 
City 
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STAINLESS...for Moon Travel Tests? 


The results of this welder’s work may well be headed for the moon 
someday. For here his skills are being applied to a stainless steel com- 
ponent of ground propulsion test equipment as part of the missiles 
program. There can be no question about test equipment standing up. 
Hot formed from Type 347 stainless, this unit, one of a number, was 
welded and X-ray tested with Graver’s modern techniques. When 
exacting design for missile testing is linked with Graver’s skilled alloy 
fabrication, there’s assurance of the quality demanded—in the same 
manner that Graver has served industry for over a century. 


GRAVER TANK & MEFG.CO..JNC. 
EAST CHICAGO, INDIANA 
New York « Philadelphia « Edge Moor, Delaware « Pittsburgh 
Detroit « Chicago « Tulsa » Sand Springs, Oklahoma « Houston 
ALLOY DIVISION ote, ae ee New Orleans «Los Angeles « Fontana, California «San Francisco 
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From Slurry To 0.3% Moisture! 


CARRIER SPIRAL ELEVATOR PROCESSES EXPLOSIVE PELLETS 
DEWATERS DRIES ¢ ELEVATES * IN ONE OPERATION 





— Air Inlet 


MATERIAL — Explosive Pellets 
CAPACITY —2100 Pounds Per Hour 
HORSEPOWER — Five 


HEIGHT —18’ Overall (Equivalent to sa aame Perforated Plate 
Oar eae 4 = PELLETS AIR-DRIED TO 
| 0.3% MOISTURE 
Blower: 8000 CFM 


FABRICATION — 304 Stainiess Steel it ' Pressure: 5” Water 
— Temperature: 165°F, 


FLOOR AREA—36 Square Feet 


RETENTION TIME—1I5 Minutes 


Water Drain 


Slurry Inlet — 
“ss eel SLURRY DEWATERED 
Ne a FROM 10% SOLIDS TO 97% 
= SOLIDS IN TWO TURNS 


SCC CHSESHESESCESESCEESHEEEEE 


Carrier Conveyor Corporation 
110 North Jackson Street 


CARRIER Louisville 3, Kentucky 
Please rush complete information about Carrier 
Natural-Frequency Processing Equipment. 


at Reps Ae SPRFeeast Fav 
NALe rer rr mines SS (es Title 


PROCESS EQUIPMENT a ae 


Street 





ae 
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“BUFFALO” DOUBLE SUCTION 
CENTRIFUGAL PUMPS 


OFFER MORE FOR YOUR PUMP DOLLAR 


Long Life @ High Efficiency Value Beneath the Surface ... the impeller and shaft 
assembly of the “Buffalo” Double Suction Pump. 


Quiet Operation’ @ Reliability 
Minimum Down Time for Repairs 
@ Availability of Replacement Parts 


“Buffalo” Pumps’ engineering and rugged, dependable 

construction make them highly desirable for demanding 

industrial service. For example, ‘‘Buffalo’’ Double 

Suction Pumps for dependable clear water service 

feature precision-machined casings with ample water 

passages — impellers designed for highest efficiencies — 

bronze wearing rings — sturdy shafts and heavy-duty 

ball bearings. Water enters the efficient, enclosed 
The complete line of “Buffalo” Double Suction Pumps, impeller from both sides, to assure 
in capacities from 10 to 14,000 gpm, assures the pump consistant hydraulic balance. All rotating 
that’s tailored to your clear water moving needs — elements are carefully-balanced prior to assembly. 
exactly. For full information, contact your nearby The value “bonus” in every “Buffalo” Pump is the 
“Buffalo” Engineering Representative, or write for “Q” Factor — the built-in QUALITY which assures 
Bulletin 955-R. trouble-free satisfaction and long life. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 
501 Broadway ° Buffalo, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LiIquiD 
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You’re looking at 
the exclusive 

key to continuous 
dust collecting! 














You are inside a Pangborn Dust Collector. 
And this is Pangborn’s traveling manifold... 
the exclusive self-cleaning development that 
permits continuous suction at highest efficiency. 
The result is the incomparable performance of 
cloth type collectors with minimum resistance 










to air flow and with no shutdown required. 







Typical Pangborn engineering... 


This advance is particularly important in col- 
lecting finely-divided dry dusts. But the Pang- 
born engineering it typifies is important to 
any dust-producing plant. It is not enough to 
place a dust collector within a plant. An 
efficient dust collecting system must be scientif- 
ically planned, designed and constructed to 
handle effectively a specific dust problem. This 
thinking is incorporated into every Pangborn 














proposal. 






--. that can help you 







One of Pangborn’s comprehensive line of dry 
and wet dust collectors can be utilized in a 
Pangborn-engineered dust system to solve your 
dust problem . . . whether it involves any kind 
of fine, coarse, dry, moist, corrosive, hot or 









obnoxious dusts. 











The Pangborn engineer in your 
area will be glad to take off his 
jacket and go to work for you. He 
is a dust expert and wili discuss your 
individual problem at no obligation. 
And, for more information, write 
for “Out of the Realm of Dust” to: 
PANGBORN CORP., 2600 Pangborn 
Blvd., Hagerstown, Md. Manua- 
facturers of Dust Control and Blast 
Cleaning Equipment. 




















ADVANCED 
PROCESS EQUIPMENT 
OF ENDURING SATISFACTION 


FASTER 


Se than tray drying at 
PWATER CHEMICAL 





Here’s how Conaform changed the drying cycle for 
Deepwater Chemical Co., Ltd. from 16 hours to 6! 

In place of bulky tray dryers, occupying a large 
amount of floor space, Deepwater Chemical installed 
a single, compact Patterson Conaform Vacuum Dryer 
in their Compton, California plant. This efficient 
unit dries potassium iodide (centrifuged to a 
surface moisture of 2%) down to .02% in 6 hours— 
compared to 16 hours required for tray drying. 

In addition, the Conaform Dryer provides gentle 
action without damage to delicate crystal structures, 
and prevents caking or contamination of product. 

Other Deepwater chemicals Conaform-dried with 
equal effectiveness include potassium iodate, 
calcium iodate, sodium iodide, and cuprous iodide 
with higher surface moisture. Let us discuss the 
application of Conaform’s drying speed 
to your own production betterment! 


®@ A Subsidiary of Ferro Corporation © 
East Liverpool, Ohio 


rue filterson FOUNDRY AND MACHINE COMPANY (CANADA) LIMITED 


Toronto, Ontario 
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new 
chemical 
plant 


Undivided responsibility for 
engineering, procurement and 
construction services enabled 
CATALYTIC to build a new, 
operating chemical plant in just 
six months! 

This unique performance called 


DESIGNED AND BUILT IN JUST SIX MONTHS 


for precise coordination between 
the client and the contractor—to 
CATALYTIC, this project was a 
welcome opportunity to meet the 
challenge of on-time, on-budget 
performance ... to show SKILL, 
EXPERIENCE and IMAGINATION 
at work. 


(i iis, . 9, 
> 


ea 


Philadelphia 2, Pennsylvania 
Baton Rouge, Louisiana 
Toledo, Ohio « Tulsa, Oklahoma 

? in Canada: Catalytic Construction of 
Canada, Limited; Sarnia, Ontario; 
Toronto, Ontario; Montreal, Quebec 
Catalytic On-Time...On-Budget Services 
for the metallurgical, chemical, petrochemical 


and oil refining industries: Project Analysis; 


Process Development; Process Design; Eco- 
T R T | O N C O Mi PA N Y nomic Studies; Engineering; Procurement; 
Construction. 
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The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 
precise flexibility—sustained high accuracy and long life. 


Eight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 
steel, “K” Monel, a stainless steel or beryllium copper, metallurgical control is 
exact from ingot to finished tube. Socket and tip joints are welded or brazed, 
then stress relieved for highest strength and safety. “Whip testing” at pulsating 
pressures at least 50% greater than rated pressure insures calibration stability. 


Order your Ashcroft Duragauges with the best Bourdon tube material for your 

Ashcroft Duragauge in service. Choose the all-stainless-steel movement or stainless steel with nylon bear- 
— case —a tough, — ings and pinion gear. Full range of pressures, dial sizes, case designs and materials 
oy mage gay sre available. In any combination of components, Duragauges give sustained high 


case for wall or flush ; : : ; ieee 
mounting. accuracy and long service. Get details from your industrial supply distributor. 


MAXWELL ASHCROFT PRESSURE GAUGES 


M A product of 


Ni JYOOW 9 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division ¢ Stratford, Connecticut 


MANNING 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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for COMPACTNESS...LONG LIFE... 
and LOW COST MAINTENANCE! 


MO. 
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wooden towers Marlo 
Cumbersome, all metal towers 
Hazardous Compact, Safe 


SAINT LOUTS. Liiy, MISSOURI 


Quality Air Conditioning and Heat 
Transfer Equipment since 1925 
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Alloy Steel Products Company 


sets up new Division to specialize in 


NUCLEAR VALVES — 


Complete separate facilities provide prime source of supply for expanding nuclear industry 


With over 29 years of specialized expe- 
rience as a leading producer of high 
alloy valves for the process and related 
industries, it was natural for Alloy Steel 
Products Co. to be called upon to help 
with the valve problems of the new and 
progressive nuclear industry. Alloy 
Steel Products Co. has contributed to 
the development and production of vari- 
ous types of valves for critical applica- 
tions in nuclear reactor plants. 

With the need for nuclear valves in- 
creasing so rapidly, Alloy Steel Prod- 
ucts Co. recognized that the only right 
way to serve the nuclear industry was 
to set up a complete and separate Nu- 
clear Division with extensive facilities 
for design, engineering, manufacturing, 
testing, and sale of the special types of 
valves required. Today, with a com- 
pletely new plant, an engineering staff 
selected for technical background and 
experience in the nuclear field, and some 
of its nuclear valves actually in produc- 
tion, the Nuclear Division is an accom- 
plished fact. 

The new facilities are equipped with 


the finest, most modern machinery. A 
hot test loop with circulating demin- 
eralized water which duplicates produc- 
tion pressures and temperatures up to 
2500 psi and 650° F will be available for 
engineering and production tests. Fa- 
cilities are provided for cleaning valves 
and castings to nuclear cleanliness 
standards. 

The Aloyeco Nuclear Division is de- 
signed to produce low pressure valves 
up to the 24-inch size, and high pressure 
valves up to the 18-inch size. Aloyco 
Nuclear valves are designed for practi- 
cally any type of radioactive piping sys- 
tem. These include power and research 
reactor coolant systems, fuel processing 
systems, and waste disposal systems. 
The Nuclear Division will apply its 
know how and its nuclear facilities to 
improve the state of the art while sup- 
plying the industry’s valve needs. 


NOW IN PRODUCTION... Already 
certain nuclear valve lines are well be- 
yond the design stage. Two complete 
lines of bellows sealed valves designed 


for highly radioactive, toxic, or explo- 
sive fluids are now in production. The 
Nuclear Division is prepared to quote on: 


Main coolant system check valves 
hydraulically or electrically oper- 
ated main coolant system stop valves 
bellows sealed valves for highly 
radioactive, toxic or explosive fluids 
low pressure valves for demineral- 
ized high purity water service 

high pressure “capped” valves for 
throttling, isolation, drain, and in- 
strument lines 

manually operated gate and globe 
valves fora myriad of auxiliary high 
pressure and temperature services 


The Nuclear Division of Alloy Steel 
Products Co. invites your inquiries on 
the above listed and other valves for 
nuclear application. The engineering 
services of the division are available to 
you for consultation on your nuclear 
valve problems. Write us at 1301 West 
Elizabeth Ave., Linden, N. J. 8.4 


[OO A ee eee ene wm en ener neem nweecescsncces. 
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FACTS ABOUT ALLOY STEEL PRODUCTS CO. 


Although the reputation of Aloyco Valves is well known 
in the process industries, here are a few words about the 
Company for nuclear engineers. 

Two facts make Alloy Steel Products’ entry into the 
nuclear valve field a logical forward step. First, we have 
specialized for 29 years in one thing only—the design and 
manufacture of stainless steel and high, alloy valves. We 
are the only company that does so. We built our own inte- 
grated foundry to produce a single product—pressure 





tight, mechanically sound stainless steel valve castings. 

The same principle of putting quality first is evident in 
our design, engineering, machinery, control procedures 
and even our sales approach. Aloyco Sales Engineers han- 
dle one line only, know their business, and are equipped 
to be of real service to our customers. 

This is a company that was built and has gone forward 
on the quality of its products. This is the second fact that 
makes our entry into the nuclear field, with its exacting 
requirements, so logical and inevitable. You can depend 
on the extremely high quality of Aloyco nuclear valves. 





ALLOY STEEL PRODUCTS COMPANY { ALOYEO0 


N.C Le ASR OA VS 


Linden, New Jersey 


' ’ 
” Connosive *** 
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Paper mill handles waste liquor from 400 tons of pulp per day in a Buflovak Septuple Effect Evaporator. With a total 
heating surface of 66,500 square feet, this especially designed unit evaporates 6.3 pounds of water per pound of steam. 


Longview Fibre Company cuts steam needs 


with unique Buflovak Evaporator 


Saved: 2,500 pounds of steam per hour in concentrating full evaporator line, you are sure of an impartial recom- 


waste black liquor. In designing and building this giant, 
septuple effect evaporator, Buflovak engineers used three 
vapor heat exchangers to lower steam requirements . . . 
boost operating efficiency. 

Waste solids produced by the Buflovak evaporator can 
be eliminated profitably. Instead of creating a difficult 
disposal problem these wastes are burned as an auxiliary 
boiler fuel. 

Processing economies like these are typical of Buflovak 
job-engineered evaporators. Because Buflovak builds a 


mendation based exclusively on your needs. 


Pre-test your evaporating process in 
Buflovak’s Customer Service Laboratory 
This fully equipped research center contains both small 
scale and pilot size testing equipment. Whether you ex- 
amine a beaker of material or make a full scale produc- 
tion run, you'll get dependable results, accurate data. . . 
Write for Catalog 372 on evaporators. Catalog 381 on 
the lab. Also refer to C. E. Catalog, pages 429 to 452. 


BLAW-KNOX COMPANY 
Buflovak Equipment Division 
1551 Fillmore Avenue, Buffalo 11, New York 








One of several Clarage 
Type XL Fans used in this 
application. Fan equipped 
with stainless steel wheel 
and V-belt driven from a 
hydraulic coupling. 








Clarage Fans have what it takes 


for this tough exhaust assignment in 
the production of titanium dioxide 


Exhausting 800° F gases from rotary calciners through scrubber 
units and electrical precipitators to the atmosphere. 

That’s the demanding task this large chemical manufacturer gave 
Clarage Type XL Fans. 

What kind of a job evaluation does Clarage receive? Several 
repeat orders furnish the answer. In fact, three additional Clarage 
Fans will soon be installed in a major expansion at this plant. 

You, too, will find it pays dividends to choose the fan name of 
quality — Clarage. Call us in for capable assistance on your next 
requirements in the air handling and conditioning field. It’s char- 
acteristic of Clarage equipment to prove out successfully no matter 
how exacting the application. CLARAGE FAN COMPANY, 


Kalamazoo, Michigan. 


-++dependable equipment for 


— making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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When are 16 pipe stills as good as 20? 


When a Ljungstrom: Air Preheater gives each one 25°% greater capacity 


You can get 25% greater production from a pipe still 
when you install a Ljungstrom® Air Preheater. An Air 
Preheater can raise combustion air temperature as much 
as 1,000 F by recovering waste heat from the still exhaust. 
The increase in combustion air temperature permits an 
important increase in the output of your still per barrel 
of fuel consumed. 

For example, at one East Coast refinery the installa- 
tion of a Ljungstrom increased the capacity of a pipe still 
from 16,000 to 18/20,000 barrels. At this same refinery, 
the installation of a Ljungstrom, together with modern 
fuel-burning equipment, gave finer product control which 
boosted product ratings an average of 2 octane numbers 
for an added annual income of $58,000. 


How fast is “WRITE OFF”? 


Users report that increased capacity and improved prod- 


uct quality alone pay the cost of the Ljungstrom in as 
little as nine months. You use 20% less of your regular 
fuel per barrel of output, or you can switch to cheaper 
fuels that were previously considered useless. Mainte- 
nance is less, too, because a Ljungstrom makes the fuel 
burn more completely, with minimum slag deposits. 

For more complete details on what the Ljungstrom Air 
Preheater can do for you—for an analysis of tne heat 
recovery benefits attainable in fuel-burning equipment 
call or write The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continuous regenera- 
tive counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 
to the incoming cold air. 


The Air Preheater Corporations 50 ts: 4201 sist, New York 17, N.¥. 





Located in the Oakland, 
California plant of the Pacific 
Oxygen Company, this 5-stage 
Cooper- Bessemer FM, rated 
800 hp at 300 rpm, handles 
the compression of air from 
atmosphere to 2250 psig. 


Operating as a 24-hour a day unit, this motor- 

at Pacific Oxygen ae driven Cooper-Bessemer FM compressor 
provides the dependability so necessary in 
the efficient production of liquid oxygen. 


17,000 hour check proves 


Recently, after 17,000 operational hours, 


continuous availability of an inspection of this 6-cylinder compressor 
revealed all parts in exceptionally good con- 

Coo pe r-Bessemer dition . . . proof of how Cooper-Bessemer 
delivers the type of performance that assures 

compressor availability and eliminates costly “downtime”. 


For every air requirement in the 200 to 
10,000 horsepower range, you will profit by 
remembering that Cooper-Bessemer answers 
the demand for heavy-duty, continuous 


ee ee ee eee operation at low cost. You can quickly obtain 
of the new 44-page : i 
Industrial Air Bulletin complete information by contacting the 


M-81. Address The Cooper-Bessemer office nearest you. 


Cooper-Bessemer Corporation, 


Mount Vernon, Ohio 
GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS. DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR DRIVEN 


BRANCH OFFICES: Grove City * New York * Chicago 
Washington * San Francisco * Los Angeles * Houston 

Dallas *« Odessa * Minneapolis * New Orleans * Shreveport 
SUBSIDIARIES: COOPER-BESSEMER OF CANADA, LTD... . 
Edmonton ¢ Calgary * Toronto * Halifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION .. . 
New York * Caracas * Mexico City 


April 21, 1958—Cuemicat ENCINEERING 





IS YOUR INDUSTRY 
LISTED HERE? 


Abrasives 

Aeronautical 

Automotive 

Brick and Tile 

Ceramic 

Cement and Concrete 

Cosmetic 

Disinfectants 

Electrical Manufacturing 

Electroplating 

Enamel 

Engraving and 
Electrotyping 

Feed Stuff, Mineral Feed 

Fertilizer 

Food 

Glass 

Insecticide and Fungicide 

Laundry 

Leather 

Lithographing 

Linoleum and Floor 
Covering 

Lubricant 

Match 

Metallurgical 

Metal Working 

Oil Cloth 


Optical 

Paint, Varnish and Lacquer 
Paper 

Petroleum 


Pharmaceutical 


Photographic 

Porcelain Enamel y 
Plastics fa 
Pottery 


Printing Ink 
Pyebedle Harshaw sells chemicals — thousands of them— 


Refractories 


Rubber for these and many other industries 
Shade Cloth 


Swe Here are typical Harshaw chemical products 
extile 


Veterinary Remedi : : 
Wellin Weskedes Electroplating Salts, Anodes Fluorides 
Wall Poper and Processes Glycerine 
Organic and Inorganic Dry Preformed Catalysts, Catalytic 
FREE! this 16-page booklet Colors and Dispersions Chemicals 
lists the many chemicals available Driers and Metal Soaps Synthetic Optical Crystals 
seein Vinyl Stabilizers Agricultural Chemicals 
Ceramic Opacifiers and Fungicides 

Colors Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 
WRITE TODAY FOR Chicago + Cincinnati - Cleveland « Hastings-On-Hudson, N.Y. +» Houston « Los Angeles 
YOUR COPY Detroit » Philadelphia « Pittsburgh 




















CuemicaL ENcIngEERING—April 21, 1958 





i 


» Now- 


ENGINEERS £ ICR Biel elel td 1d Sd 6) Sd 1) oe 


BUY AND APPLY 


PEERLESS PROCESS 
PUMPS offer pinpoint 
selection. Thousands 

of combinations 

from the complete 
Peerless line assure you of 
characteristics that 

fit exactly your system's 
every requirement. 


PEERLESS PROCESS 
PUMPS meet today’s 
pumping needs, and 
tomorrow's as well. 
Peerless process pumps 
are built to expand 
with your future system 
and still offer a custom 
@®erformance pump at an 
off-the-shelf price! 


PEERLESS PROCESS 
PUMPS provide 
field-proved performance, 
verified by thousands of 
case histories of pumps in 
all duties. With Peerless, 
you get a pump that 

you know will do exactly 
what you buy it for. 


RESEARCH AT PEERLESS 
is exemplified by this 
bulletin, “MECHANICAL 
CONSIDERATIONS IN PUMP 
DESIGN,” dealing with 
the effects of radial loads 
on process pumps. 
Request Bulletin 

No. EM-79. 


Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Peerless Pump Division 
Piants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS &, INDIANA 


ue CmMCAL . Offices: New York; Atlanta; St. Louis; Phoenix; San Francisco; Chicago; Fresno; Los Angeles; Plainview 


SOR PCAATION Ee and Lubbock, Texas; Albuquerque. Distributers in Principal Cities. Consuit your telephone directory. 
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Assure Highest 


Product Quality in Your 


Liquid Phase Adsorption 


Specify 
Pittsburgh Granular Carbon 


lr your job is to increase efficiency, reduce costs and produce 
higher product quality in a liquid phase adsorption process, 
then you’ll want to know more about the unique benefits of 
using PITTSBURGH Granular Activated Carbons in a fixed bed 
column system. Just look at these specific advantages over 
“‘batch-type” operations with powdered activated carbons: 

. Greater capacity, lower carbon dosage, lower cost. In 
effect, you achieve the efficiency of an infinite series of 
batch-type treatments. 

. Higher product quality, better colors, higher purity. 

3. Cleaner operation, no slurrying or dusting problems. 

. Less equipment and maintenance—the ultimate in sim- 
plicity of operation. 

What’s your liquid phase adsorption problem? Decolorizing 
a solution? Refining a food product? Purifying a pharmaceutical? 
Pittsburgh coal-derived Activated Carbons, used in a column system, 
will do a better job at lower cost. And we have the facts to prove it! 

You'll find there’s a type of PirrspurGH Granular Carbon 
ideally suited to solve your particular adsorption problem. Write 
today for your free copy of information brochure on adsorption with 
activated carbons. 
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COAL CHEMICALS ¢* PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT 
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IN OPEN 
PROCESS TANKS 








LOW 


PLATECOIL 


The simplicity and versatility of Tranter 
PLATECOIL heat transfer equipment may 
be just what you’ve needed for your spe- 
cial heat transfer problems. 

A Tranter PLATECOIL consists of two 
embossed metal sheets, seam and spotweld- 
ed together to form channels for the pas- 
sage of heating or cooling media. Com- 
pact, lightweight PLATECOIL units are 
furnished in a wide range of standard sizes 
and styles. 


EXTERNAL 
MOUNTING 


es 
Z 
Sa 


PLATECOIL requires about half the space re- 
quired by pipe coils and accomplishes heat trans- 
fer fully 50% faster than pipe coils. 
PLATECOIL units are available in Cold Rolled 
Steel, Stainless Steel, Carpenter 20, Monel and 
other corrosion-resistant alloys. 


In addition to the many standard styles and sizes, 


ranter Manufacturing inc. 








LANSING 9, MICHIGAN 


IN AGITAT 


PLATECOIL units can be tailored to fit your 
exact specifications. Factory fabricated groups, 
units rolled to specific diameter and units flat on 
one side are available. PLATECOIL can be gal- 
vanized, metallized, electro-polished, polished 
for food service, prepared for various finishes 
and furnished with special connections. 


SEND FOR FREE TECHNICAL DATA MANUAL P61 


FOR COMPLETE ENGINEERING DATA 
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_ Available now from Carlson 


...any size and shape you want 
in Types 405, 410 and 430 stainless plate 





Carlson’s stock of Types 405, 410 and 430 chromium cost less than chromium-nickel stainless steels and if you 
stainless plate is the largest ever. You can order plates, 
large or small, and get delivery in a few days. Types 
405 and 410 find wide application in petroleum process- 
ing. Type 430 is generally used for furnace parts, 
annealing boxes and nitric acid storage tanks. Consider 
the 400 series if you need stainless plates right now. 


need irregular shapes and sizes, experienced men with 
specially designed equipment can cut your plates and 
get them out in a hurry. Carlson provides a complete 
service with a flexible operation to take care of your 
specific requirements. This combination of stock, special- 
ization and service saves you time and money, gives you 
Prompt delivery isn’t your only advantage. These grades what you want when you want it! 


G.O.GEBASOW Zi. 


Stainbess Steels Exebusively 


THORNDALE> PENNSYLVANIA 


District Soles Offices in Principal Cities 
PLATES * PLATE PRODUCTS * FORGINGS © BARS * SHEETS (No. 1 Finish) 





20 Years the Standard of Control— 
TAYLOR FULSCOPE CONTROLLERS 


DEPENDABILITY Many FuLscope 
Controllers have been in continuous opera- 
tion for twenty years or more, with practically 


no major service required. 


ADAPTABILITY The basic control 
mechanism can be changed from the simplest 
to the most complete form, and to the 
measurement of any variable—in either 
recording or indicating models. 


LOW MAINTENANCE 
to being rugged and dependable, the 
FULSCOPE Controller is unusually easy to 
understand and simple to service. 


In addition 


ECONOMY The few extra dollars for 
FULSCOPE quality are paid off by many extra 
years of trouble-free performance. 


2 
3 
4 


FULSCOPE RECORDING CONTROLLER is a 
versatile instrument for accurate record- 
ing and automatic control of one or two 
variables. It is completely adaptable to 
practically any control problem through 
the interchangeability of response forms: 
Adjustable Sensitivity for throttling con- 
trol on applications with a wide range of 
time lags and capacities; Automatic Reset 
for precision control on applications 
involving a wide range of time lags and 
capacities, with gradual, sustained load changes; Pre-Act* de- 
rivative response for applications with a wide range of time lags 
and capacities, with sudden, momentary disturbances, but with- 
out sustained load changes. Any combination of these responses 
may be had in single or double duty form. 
THE PNEUMATIC SET CONTROLLER is a single duty FULSCOPE 
Recording Controller in which the set pointer is automatically 
adjusted by a pneumatic signal from any external source. This 
reduces the effects of process lag and results in better control— 
e.g., flow is frequently controlled in direct ratio to another 
flow or liquid level. 
THE RATIO CONTROLLER controls one variable — temperature, 
pressure, flow, or liquid level—in direct or inverse ratio to 
some other related variable, and records the adjusting variable. 
Wide range of ratio adjustments can be made directly on the 
calibrated dial. 


Pick the FULSCOPE CONTROLLER that fits your process requirements... 


INDICATING CONTROLLER is the simplest 
form of the FULSCOPE Controller. Wher- 
ever a record is not important, this in- 
strument will give satisfactory service as 
a moderately priced indicating control- 
ler for temperature, pressure, flow, or 
liquid level. It maintains these effects 
at a constant level, by increasing or de- 
creasing the service that controls them. 


RECORDING CONTROLLER WITH PROCESS 
TIMER is essentially the same instrument 
‘as the FULSCOPE Recording Controller, 
except that it begins timing the process 
when the controlled variable reaches the 
proper point, and turns the process off 
after a predetermined length of time. 


Ask your Taylor Field Engineer for further information, 
or write Taylor Instrument Companies, Rochester, N. Y., 
or Toronto, Ontario. 


e-Mark 


An exclusive feature of the FULSCOPE In- 
dicating Controllers is the availability of 
2 complete control systems encased in 
the standard recorder-size case. 

(See instrument at right. ) 


THE TIME SCHEDULE CONTROLLER isa FUL- 
SCOPE Recording Controller which will 
exactly repeat a predetermined program 
involving time with temperature, pres- 
sure, flow, or liquid level. One or two 
large, chart-size cams are cut to deter- 
mine the optimum value of the controlled 
variables at each point in the process 
time. The instrument set pointer is varied 
continuously by the progress of the cam 
follower over the cam contour. A varia- 
tion of this instrument is the FULFLEX* 
Time Schedule Controller which has all 
control adjustments on the front of the 
case, permitting changes during the 
process, as commonly required in textile 
dyeing processes. 


aylor Lnilruments MEAN ACCURACY FIRST 
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BUTADIENE CAPACITY INCREASED 
365,000 Tons/yr in 1957 


YO THRU ISOFLOW HEATERS 


...and “‘Isoflows’’ in five new Butadiene 
plants are additionally supplying" 
1,000,000 lbs/hr of superheated steam 
up to 1400° F 


Butadiene capacity is mushrooming to meet the rising de- 
mands of synthetic rubber and chemicals. Of the new buta- 
diene plants put into operation during 1957, Petrochem 
isoflow Furnaces have been installed in the 5 largest, ‘repre- 
senting approximately 85% of the total increased capaci 
inthe U.S. ay 








Isoflow Furnaces efficiently perform two impo 
functions, depending upon the butadiene process ij 
(A) To heat directly the butane-butene feed stock af 
to a high temperature for dehydrogenation. 

(B) To. supply highly superheated steam which in 
the butane-butene stock for dehydrogenation. 


The unique design and operating features which 
the wide acceptance of Petrochem Isoflow Furnac 


“""F _4* Uniform Heat Distribution 
¢ Maximum Fuel Efficiency 
_¢ Low Pressure Drop 
~* Low Maintenance 
* Zero Air Leakage 
+ Minimum Ground Space , 





‘ 2 : 


| a Pa Hiviodiods eaten  datatytic reforming “ee othere- 
_—— troleum, petrochemicgl or chemical process there's a Petro. ~~ 
a | - othe Isoflow Furnace for any duty, temperature and 6fficiency. 


Layne 
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xd reduction 


limited space 


8 


SEVEN SIZES—'2 to 50 HP—420 
to 5 rpm—single and two dou- 
ble reduction ratios. Output tor- 
que ratings up to 31,500 Ib-in. 





A FEW OF THE MANY 
APPLICATION FEATURES 


FALK “::. Shaft Mounted Drives SB: 


Wherever you require a highly efficient, economical speed reducing 
unit to fit into a limited space, the FALK All-Steel Shaft Mounted Drive 
meets your needs perfectly. This rugged, compact reducer mounts directly 
on the driven shaft and is driven through V-belt or chain drive from any 
convenient rotating power source. 


"MOUNTS 4 
Ge) IN ANY 
tH 


It’s hard to match the versatility of a Falk Shaft Mounted Drive. You can 

choose a single or double reduction unit and use it with any of the many 
ie ol — btai | t fied d VARIABLE SPEEDS 
possible sheave or sprocket ratios to obtain almost any specified spee } through we of verl- 
between 420 and 5 rpm. Equally important, the standard Falk Shaft a \ able-pitch sheaves 
Mounted Drive is available for horizontal and vertical application. PF | —automatic belt ad- 


. 5 > . . ° ‘ / justment with tie-rod 
Delivery is immediate, installation is quick and easy. | (0) adjuslment 
A } a 


These units are completely FALK-designed and FALK-built for a long life 
of dependable, trouble-free service. Precision-cut helical gears of highest 


efficiency are employed for efficient, quiet operation. OVERLOAD RELEASE 
that will slacken belts 
and cut off power if 


Always available promptly from factory and distribu- ei ed 


tor stocks, from coast to coast. For details, ask your Falk 
Representative or Distributor—or write for Bulletin 7100. 


THE FALK CORPORATION, 3001 W. CANAL ST., MILWAUKEE 1, WIS. 
Representatives and Distributors in Most Principal Cities 


High Speed Drives 
Special Gear Drives 








Marine Drives 
Steel Castings 


Motoreducers ° . 
mo anes : mene tt ol : oad 7 a good name in industry 


Manufacturers of Speed Reducers 





It your processes 


require hose 
io meet 
these conditions 





HIGH PRESSURES CORROSIVE CHEMICALS ADHESIVES 


You can save replacement costs, cut maintenance, end 


leakage losses with hose of TEFLON TFE-fluorocarbon resin 


Hose made with liners of a TEFLoN* TFE-fluorocarbon resin withstands 

the most corrosive reagents to be found in the chemical industry. Where 
process lines are subject to vibration, impulsing, or flexing, hose lined 
with Du Pont TFE resin gives superior performance. It can operate 
continuously at 500°F., and can be built to withstand 3000 psi. It will handle 
live steam without failure and repel adhesion of sticky or viscous substances. 
Hose lined with TFE resin is tough, flexible and outstandingly durable. 
Why not find out what hose of Du Pont TFE resin can do for you? See 
your hose dealer or write to: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Dept., Room 74, Du Pont Bldg., Wilmington 98, Delaware. 


In Canada: Du Pont Company of Canada (1956) Ltd., P.O. Box 660, Montreal, Quebec. 


*TerLon is Du Pont’s registered trademark for its fluorocarbon resins, including the TFE (tetraflucroethylene) resins discussed herein 
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One of two Stokes Rotary 
Vacuum Dryers processing 
Xanthates in the Welland 
plant of North American 
Cyanamid, Limited. 


Stokes Rotary Vacuum Dryers process Xanthates 


for North American Cyanamid, Ltd. 


North American Cyanamid’s Welland plant, near 

Niagara Falls, Ont., is the only Canadian producer 

of Xanthates ...a series of materials used in min- 

ing and mineral industries as flotation reagents. 

Stokes Rotary Vacuum Dryers play an important 

part in the production of these heat and air sen- 

sitive materials. 

The standard “‘extra”’ features of these dryers give 

continuous operation that means no maintenance 

shutdowns—process uniformity that means more 
pounds of saleable products—and operating effi- 
ciency that means more profit. 

e Continuous double-spiral agitators... fast, uni- 
form drying... easy unloading ... low power 
requirements. 

«Heated agitator shaft and arms...up to 25% 
greater heat transfer. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 


e Self-aligning, tapered roller bearings . . . low power 
requirements . . . less stuffing box wear. 


¢ Plug-type, flush discharge door...no undried 
pockets .. . rapid unloading. 


¢ Process-proved options, selected according to your 
product requirements. ..spring loaded scrapers 
... heated or unheated, conventional or inverted 
dust filters... special construction materials... 
fixed or variable speed drums. 


Stokes produces rotary vacuum dryers, rotating 
vacuum dryers, vacuum shelf dryers, drum dryers 
and flakers, tabletting equipment... maintains a 
complete laboratory to provide expert application 
assistance. Write Stokes, or contact your nearest 
Stokes office for complete information. 
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SOLID CHEMICAL PORCELAIN 


WITH LAPP TUFCLAD, 


Nothing defies corrosion like chem- 

ically inert porcelain. As made by ARMOR 
Lapp, it is pure, dense, hard, close- 
grained, homogeneous and non- 
porous. Therefore there can be no 
penetration—no crumbling from 
capillary pressures—no absorption 
of liquids to contaminate later 
processing. 

Resistance to corrosion and con- 
tamination is but part of the Lapp 
story; there’s a bonus in that Lapp 
Chemical Porcelain costs consider- 
ably less initially than most corro- 
sion-resistant alloys and lined 
equipment. And since it almost 
never needs maintenance or re- 
placement, the economy of your 
purchase is further increased. 

Security (protection of plant and 
personnel) is assured by the Lapp 
TUFCLAD armor. It consists of mul- 
tiple layers of fiberglass impreg- 
nated and bonded to the porcelain 
with an Epoxy resin. Fiberglass has 
high strength and chemical resist- 
ance providing protection against 
impact damage and external ther- 
mal shock. TuFrcLAD armor holds 
line pressures even should porce- 
lain become cracked or broken. 
WRITE for description and speci- 
fications for the entire line of Lapp ; ‘ ¥ahiditie dhdinc nad hae 
Acid Proof Valves. Lapp Insulator | a NP Valves are available in Lapp 

t TUFCLAD Chemical Porcelain 
Co., Inc., Process Equipment Div., omeal in 14” to 6” sizes. Also safety 


valves, flush valves, plug cocks, 
2200 Chestnut Street, LeRoy, N.Y. pipe and fittings (to 8” dia.) 


CH E NM | CAL and special shapes. 
PORCELAIN 


CueMIcAL E:NGINEERING——April 21, 1958 





SPOOL A located in 
425°F vapor connection 


SPOOL B located in 


400°F vapor outlet 


INCO’S 
in-plant corrosion tests 
help you answer 
this kind of 
multiple-choice question 


The alloy samples shown left and right 
were exposed to 306 days of corrosion. 

They were exposed on standard Inco in- 
plant corrosion test racks in equipment 
condensing a coal tar fraction containing 
5 Ibs./1000 gals. of ammonium chloride at 
approximately 450°F. Nine different types 
of ferrous and nickel-base alloys were 
tested. 

The story they tell is clear. In this 
particular equipment, with this particular 
corrosive, Inconel* nickel-chromium alloy 
is the alloy of choice for longest service 
life. 

To the producer concerned, this in- 
formation was useful in specifying ma- 
terials for a new condenser. And, by ex- 
tension, it should prove useful to other 
makers of coal tar products. But that’s 
not why we’re telling you about it. 

More important by far! This demon- 
strates one of the Inco Corrosion Engi- 
neering services that help you answer 
specific questions of material selection. 

Nearly always these are multiple-choice 
questions with, as in this case, thousands 
of dollars hanging on the answer. What 
Inco does is to go all-out to get the factual 
evidence you need for decision. 


Need Help With a Corrosion 
Problem of Your Own? 


Very often, the answer to a stubborn prob- 
lem may be found in our codified files, 
covering thousands of case histories. 
Where necessary, we will help you initiate 
an in-plant corrosion test. Simply write to 
Inco’s Development and Research Divi- 
sion. (If you like, we will send you a 
Corrosion Data Work Sheet, which makes 


it easy to outline the problem). 
“Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street gio, New York 5, N. Y. 


INCO 
NICKEL 
ALLOYS 
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Making Sulfa 


white asa 


nurse’s cap... 


with DARCO 


Activated Carbon 


Would you like to take a “‘tattle-tale 
gray”’ pill? Not likely! You expect med- 
icine not only to be pure, but to look 
pure. This is why drug makers are tak- 
ing out trace impurities that could cause 
off-colors in sulfa compounds. And 
they’re using DARco® activated carbon 
to do it. The result—pure white tablets 
that satisfy the most critical eye of 
doctor or patient. 


Decolorizing sulfa is typical of the ways 
that adsorption by Darco improves 
appearance, odor, taste and purity of 
many products. The DaRrco process is 
simple, efficient, economical . . . readily 
applied to a wide range of products. 


Chances are that you, too, can put the 
adsorptive and purifying powers of 
Darco to work in your product. For 
nearly forty years, we’ve been helping 
people find new uses for this versatile 
adsorption process. We have a line of 
specialized grades of Darco that fit prac- 
tically any adsorption application. Let’s 
talk over your problem. 


CHEMICAES 
DIVISION 


POWDER COMPANY 


WILMINGTON 99, DELAWARE 


In Canada: Atlas Powder Company, Canada, Lid. 
REG U S. PAT OFF, Brantford, Ontario, Conada 
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For precise control of inert gas quality... 


Come to Kemp 


purging, blanketing, controlling reactions, 
agitation, or any of a hundred applications. 
You get better quality control and in- 
creased safety at the lowest possible oper- 
ational cost. 


Heyden Chemical saves over $500 a 
month with CO» supplied by this 
Kemp Inert Gas Generator. Kemp 
units are on the job in leading plants 
everywhere, cutting costs and pro- 
viding greater safety. 


Only Kemp Inert Gas Generators have the 
famous Kemp Industrial Carburetor at the 
vital heart of the process. This carburetor, 
developed and patented by Kemp, gives 
exacting control to the generation of inert 
gasses. From mere pilot burner operation 
to full generator capacity, inert gas analysis 
is exact and constant, regardless of 
demands on the system. 

Kemp-produced inerts are low-cost 
inerts. You can use them liberally, at a 
fraction of the cost of bottled gasses, for 


wr 


Kemp Convection Kemp Immersion 
Dryers Melting Pots 


Air-Gas Ratio Valve 


For round-the-clock inert production 
with minimum maintenance, depend 
on Kemp Inert Gas Generators. 
Your Kemp Representative will 
suggest the proper model to fill your 
needs. Or write us direct for Bulletin 
I-10. The C. M. Kemp Mfg. Co., 
405 E. Oliver St., Baltimore 2, Md. 


Kemp Industrial 


Kemp Oried 
Carburetors Dryers 











Stainless Steel Gyratory Screen 
. . for size classifications 2 to 325 mesh. 


Horizontal Screens 
. . for separations up to 21/2 inches. 


Small Inclined Screens 


. . for separations 112 inches to 40 mesh. 


Heavy Duty 
Scalping Screens 

. screen apertures 
up to 12 inches. 


SCREENS 


world’s widest line! 


... From smallest to largest 


... Separations from 12 inches to 325 mesh. 


Allis-Chalmers not only offers you the 
most complete line of screens, but also 
provides the skilled helpfulness of experi- 
enced application engineers and modern 
laboratory facilities for running tests, if 
tests are necessary. 
@ Suspended or floor @ Screens for hot 
mounted, or supported materials handling. 
OF SUE SHENG: ® Dust-proof enclosures. 
@ Incli izontal 
Inc we or mucha a Sitleanil deities 
@ Specially built screens fine moist materials. 
for any application. Also mechanical anti- 
@ Wet or dry operation. blinding device. 
@ And you can get your screen complete with motor, 


drive and control — all from one manufacturer! 
For valuable screen selection guide, 
26C6177M, write direct to Allis-Chalmers, 
Industrial Equipment Division, Milwau- 
kee 1, Wisconsin. 


Standard Inclined Screens 
. - for separations up to 5 inches. 
(shown with air springs) 


ALLIS-CHALMER 
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PRACTICE... 


PROCESS FLOWSHEET 








RIL pear ees negro mes 


M-15 JATO rockets speed jet bomber take-off 


For Rockets. Tried Tactics Win Solid Fuel 


Astrodyne adapts compounding techniques of rubber processors, 


applys 


Currently enjoying a satellite-inspired revival is a 
ditty entitled “Show Me the Way to Get Out of This 
World ’Cause That’s Where Everything Is.” 

To engineers with feet on the ground, though, it’s 
clear from an appraisal of one rocket-propellant 
process, that this pioneer route to the asteroids was 
paved with nothing more exotic than tried terrestrial 
equipment and down-to-earth, engi- 
neering. 

The process: Solid-propellant production line for 
M-15 JATO rockets (16-sec., 1,000-lb.-thrusi, jet assist 


cost-conscious 


cost-conscious 


engineering at solid-propellant — plant. 


take-off rockets) developed by Phillips Petroleum Co. 
and now run by Astrodyne, Inc.,* at McGregor, Tex. 
> Route Is Simple—By earthy methods much like 
those used for compounding rubber materials, Astro- 
dyne mixes a special copolymer rubber (dual purpose 
fuel-binder), ammonium nitrate oxidizer, catalyst, 
plasticizers and curatives, then extrudes the mixture 
into solid propellant cylinders (grains) of roughly 
1-ft. dia., slightly less than 3-ft. length. 


* Formed by Phillips Petroleum and 
North American Aviation. 


gums Unfold Flowsheet 
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j DRYING of ammonium nitrate in rotary dryer takes 


from 1-12 hr. at 175-225 F., before mixing step. 


Catalyst, 
Plasticizer, 


Curatives 





Copolymer 
rubber 














Carbon black @ 175-225 F. 
m 1-12 he. 





Ammonium 
nitrate 
oxidizer 


Process includes such conventional steps as drying, 
grinding, mixing and extruding. 
> Pressure on Costs—But using low-cost, readily 
available materials to make propellant meeting strin- 
gent Air Force specifications called for no small 
engineering effort. 

From pilot plant to production line, M-15’s history 
is one of far-sighted plant design, frugal quality 
control and cost-conscious analyses of product and 
production-line technique. Result has been a 14-fold 
slash in reject rate and a sizable cost reduction. 
> Background for Design—Assisting Phillips in the 
early phases of planning and design was its know- 
how gained in chemical and petroleum processing. 

Drawing on this, the firm designed its plant for 
automatic operation directed from a central control 
drea, and installed materials-handling equipment 


EXTRUDING AND CUTTING copolymer is done 
in extruder after blending in Banbury mixer. 

















140 F. maximum 


with as many automatic features as possible to 
streamline movement of in-process material. 

Furthermore, early explosive classification tests 
on the propellant revealed that the only hazard is 
one of fire unless the material is tightly confined. 
Hence, the company saves the expense of conductive 
floor covering and shoes, coveralls and other protec- 
tive clothing. 
> Built-in Quality Control—Early in production 
shakedowns, Phillips spotted cost-paring process 
shortcuts and evolved more effective quality control 
techniques. 

Initially, ammonium nitrate oxidizer was ground, 
analyzed for particle size, and then blended to uni- 
form particle-size distribution. But operating ex- 
perience showed that this distribution was a sec- 
ondary factor in ballistics. So Phillips bypassed the 








ep MIXING blends copolymer, oxidizer, catalyst in 
jacketed 100-gal., dispersion-blade mixer, above. 


ing-rate 
essant 


Above 90 F. 

















blending step, reaped substantial savings in oper- 
ating labor and maintenance. 

Also, Phillips at first checked propellant burning 
rate on the final grains after curing and cooling. It 
soon found, however, that earlier sampling could save 
propellant which would have been discarded under 
the old system. It now takes burning-rate samples 
just after mixing so that additional processing, where 
necessary, can bring propellant within specifications. 
> New Specs Sight Savings—Hand in hand with 
Phillips’ dollar-saving revision of quality control 
procedures goes a tailoring of realistic but rigid 
specifications. 

Pilot-plant experience had dictated close control 
over carbon black composition. But production analy- 
sis showed that variation tolerances could be doubled 
and still give highly satisfactory product. Since 











BLOCKING propellant in hydraulic presses puts 


fuel in shape to ease intense extrusion stresses. 


Hydraulic press 
3,000 - 10,000 psi. 


copolymer carbon-black content can be controlled 
within these new limits by supplier, few mix batches 
now need adjustment. 

Fearing contamination would downgrade propel- 
lant, Phillips at first rejected grain trimmings, phys- 
ically defective grains and propellant batches with 
faulty burning characteristics. It found, however, 
that all these can be reworked to give propellant just 
like that from 100% virgin materials. 
> How Process Works—Fertilizer-grade ammonium 
nitrate prills (without coating) are crushed in a 
rotary crusher, dried at 175-225 F. for 4-6 hr. 
(depending on the amount of moisture) in a rotary 
dryer, and ground to required particle size in a 
hammer mill. 

Ground nitrate, added in increments, copolymer 
and other ingredients are brought together in a 100- 
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« EXTRUDING squeezes out propellant at a rate of 
D 10 ft./min., gives fuel cored, cylindrical shape. 


Trim and rejects to re-use 








a 












» MANDREL ASSEMBLY operator tacks on end 
Ss plates and rubber side strips before curing. 

















175-225 F. 
16-48 hr. 


gal. dispersion-blade mixer and mixed for a period 
of 30 min. to 2 hr. In mixing, oxidizer and catalyst 
are dispersed in a continuous rubber phase; longer 
mixing time means finer dispersion and, hence, faster 
burning rate. 

>A Key Step—Here, by varying mixing time and 
adding a burning-rate depressant, Astrodyne gains 
positive control over burning rate of the final JATO 
propellant. Mix temperature is held to a maximum 
of 140 F. to avoid scorching the propellant. Heat 
generated during mixing drives off moisture. Mixers 
are jacketed for cooling water circulation and fitted 
with vacuum covers. Astrodyne mixes under vacuum 
during part of the cycle to remove air bubbles from 
propellant batches. 

> Blocking, Extruding—From the batch mixers, pro- 
pellant goes to hydraulic presses for blocking. This 











To final 
assembly 
of rocket 











eases loading on the extrusion press. To prevent 
explosion that might be caused by heating air, block- 
ing baskets are evacuated before exerting force. 
Extruders, operated by remote control from behind 
a concrete wall, push out blocked propellant into 
extruded form at a rate of 10 ft./min. Extrusion pres- 
sure on the propellant may vary from 3,000 to 10,000 
psi. Propellant grains are automatically cut to de- 
sired length. 
> Cure and Assemble—After extrusion, grains are 
given a first cure and are trimmed to exact length. 
Grains journey through curing ovens (175-225 F., for 
16-48 hr.) on mandrel assemblies of metal end plates 
and rubber strips. Grain surfaces that don’t burn 
during firing are coated with inhibitor similar to 
propellant binder and grains are ready for case load- 
ing and final assembly. 
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Alcoa V-Beam 


Roofing and Siding 


rN foley madi) o-1e mello flay 


Sandwich Wall 


of Alcoa Aluminum 


Four ways to beat corrosion 


with ALCOA INDUSTRIAL BUILDING MATERIALS 


Alcoa® Aluminum’s natural resistance to corrosion 
is well established. It weathers well; never needs 
painting. Only insignificant changes in appearance 
and strength occur despite the most prolonged and 
intensive assaults of airborne grit, organic and in- 
organic vapors, chemical deposits—a wide range of 
corrosion hazards. Years of field experience pro- 
vide conclusive proof. 

Your choice of building characteristics is wider 
with aluminum, too. Aleoa Corrugated Roofing and 
Siding for rustfree endurance. Alcoa Ribbed Sid- 
ing for long-lasting good looks. V-Beam Roofing 
and Siding for high strength safely carries 30-lb 
sq-ft uniform load on a 10-ft purlin spacing. And 
for the lowest cost insulated metal wall system 
known—sandwich wall of Alcoa Aluminum, with a 


130 


U value of .147, has three times the insulating 
value of 8” brick. 

GET THIS FREE BOOK. Alcoa’s free 36-page book, Alcoa 
Aluminum Industrial Building Products, gives you full 
technical data and background on roofing and siding. Other 
data is available on windows, handrails, stair treads, tread 
plate, gratings and similar equipment. Ask your nearest 
Alcoa sales office, or write Aluminum Company of America, 
856-R Alcoa Building, Pittsburgh 19, Pennsylvania. 


> 
Your Guide to the Best 


, in Aluminum Value 
ALCOA _&. 
“ALCOA THEATRE” 


AES Exciting Adventure 


INDUSTRIAL BUILDING PRODUCTS 
. “wy Alternate Monday Evenings 


_ — 
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Why external recalibration 
Is important to users of 
industrial thermometers 


Sometimes it is necessary to recalibrate 
thermometers in industrial installations 
due to severe shock from rough han- 
dling, or to calibrate for extreme accu- 
racy at any point on the scale for 
special work range. 

To recalibrate the ordinary bimetal 
thermometer, you must remove the dial 
glass and move the pointer by hand. 
¥ou will achieve the desired recalibra- 
tion of course, but a number of unde- 
sirable things may also result. First of 
all, the instrument's air-tight seal is 
automatically destroyed in the removal 
of the dial glass. Secondly, in forcing 
the pointer, the pointer shaft) may 
become bent or twisted. 

Should the pointer shaft become bent 
even slightly, it can cause the pointer to 
stick due to improper alignment of the 
bimetallic shaft on its bearing surfaces. 
The obvious result, of course, will be 
inaccurate readings and necessary 
repair or replacement of the instrument. 
None of these things can happen with 
the RMC external recalibration device. 

A simple dial-reset screw, located on 
the back side of RMC industrial ther- 
mometers, permits recalibration with 
out opening the instrument in any way. 
This external recalibration feature is 


exclusive with RMC, along with true 
dry-air hermetic sealing. 





SHIPPINGPORT, Pa.—Heavy-duty dial ther- 
mometers play an important role in the oper- 
ation of the world’s first full-scale atomic- 
electric generating station devoted exclu- 
sively to civilian needs, These thermometers, 
manufactured by RMC, can be recalibrated 
externally. The plant is a joint project of 
Westinghouse Electric Corporation, Atomic 
Energy Commission and Duquesne Light 
Company of Pittsburgh. 


RMC high pressure gauge, 
developed for missiles, 
now available to industry 


RMC-LINDSA \ 
PRESSLREGAUGES 
indicate pressures. in 
ranges 0 to 1,000 psi., 
up to 0 to 15,000 psi., 
with retard scales avail- 
able. Multiple coil, heli- 
cal Bourdon tube type, 
with pointer attached direct 





no link- 
ages or pivots. Can withstand extreme 
shock, vibration, temperature, or over 
pressure and maintain consistent accu- 
racy. 


Write, wire or phone—tell us your require- 
ments for indicating instruments, and let 
RMC engineering skill go to work for you. 
ROCHESTER MFG. CO., 113 Rockwood St., 
Rochester 10, N. Y. 
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This maintenance engineer is recalibrating an RMC bimetal dial thermometer by 

| means of the exclusive RMC external dial reset screw—a simple on-the-job operation 
with RMC thermometers. 


RMC external recalibration device 
saves thermometer’s hermetic seal 


With this erfernal dial reset screw you can recalibrate your RMC thermometer 
easily and safely, should it ever be necessary. The all-important hermetic seal 
cannot be destroyed and there is no chance for damage to the eritical pointer 
shaft. You get the only bimetal industrial thermometer that provides for 


erlernal recalibration when you specify RMC, 


ROCHESTER MANUFACTURING CO., INC. 
113 ROCKWOOD STREET + ROCHESTER 10, N.Y. 







LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 





LIQUID 











REPRESENTATIVES IN ALL PRINCIPAL CITIES 


1958 
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And Get This 
CJ even texture, 


thorough 
moisture 
dispersion 





. . . But it takes more than a 

simple stirring, tumbling or agitator action. er. 
In the Simpson Mix-Muller you get a unique three-way kneading, a Not This 

smearing, spatulate action. Materials are not merely stirred or tumbled wae * 

together. It’s an intensive and controlled mulling action which elimi- MPa weven ond 

nates balling, breaks up agglomerates and actually coats one material PEPS dispersion. 

with the other. Dispersion of moisture, binders or carriers is thorough, 

uniform and quickly accomplished. You get a mix that stays mixed, one Here's how controlled mulling works: 


that is unaffected in either storage or transit. Diagram shows comparative results of 
blending a minute amount of one material 


Want proof? Write for details on a confidential mulling 
with large amount of another material in 
survey on your own product .. . conducted under (A) MIX-MULLER and (B) conventional mixer. 
strictest laboratory conditions. Or write for literature. Savings in raw material, reprocessing time 
and quality of finished product are the out- 
standing rewards of mulling your product. 


é ne, 
ieee ad 
—— simpson MIX-MULLER vwision er Sithinns Nain Cheese 9. 


- 4 
HOW MULLING gives you controlled dispersion for better blends: 


a8 


Agglomerates almost gone as 


a Mix is wetted, dispersion of coat- ’ Smecring, spatulate action * b ‘ leti . 
ing media begins as lumps form. breaks up lumps as mulling ac- ending nears completion. Mix 
” ® ® jis homogeneous, thorough. 


tion disperses moisture. 
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Chemical Engineering 


Practice 


For rockets, tried tacties win solid fuels. ........... 126 


This route to propellants—which mimics rubber-making 
techniques—-wes paved with nothing more exotic than 


earthy equipment and plain, cost-conscious engineering. 


Know your way around high-temperature nonmetallics 


You don’t have to be a witch doctor to know how to select 
and use these materials of construction. This roundup will 


put you on top of design and application problems. 


APRIL 21, 1958 ; ; 
More on radiant heat design 
Last issue, we talked about the theory of radiant and infra- 


Department Index 
red heating. Now we apply that theory to the design, selec- 


Process Flowsheet i ; f : f ; “oI 

sé cos Pi ) 7) ric ag oD. 
Feature Report tion, anc st of equipment to perform a given J 
Feature Articles 


oO... A new series on pilot plants begins. ............... 
Plant Notebook 


Corrosion Forum This first part offers a general introduction to pilot plants 


in the process industries: What they are, what they're good 


for, and when you can do without them. 


Mass transfer: The mechanics 
This Refresher helps you understand how driving forces, 
equilibrium conditions and resistances influence mass trans- 
fer and how to establish mathematical relations. 


Eusy way to spot hidden corrosion 
Where you have to make optical measurements of corrosion, 
you'll find this borescope beats the usual methods. It’s far 


more accurate and gets at inaccessible areas. 





-..On top 
and 


in sight we Ne, 


makes it easy 
to identify walyes 


—ewen in 
insulated lines 


The Vogt tell-all identification disc, on every 
valve, is permanently located above the hand- 
wheel for complete and convenient identifica- 
tion. It shows valve size, catalog and drawing 
number, materials used for principal parts and 
primary pressure and temperature ratings. The 
flat on the handwheel protects the disc in assem- 
bly and in service. 

Vogt GP Valves are available in a complete 
range of sizes from %4” to 2”, with HAYNES 
STELLITE* faced seating surfaces and rated 800 
pounds at 850° F. and 2000 pounds at 100° F. 
(Other types are available through 8” size.) 


*Trade-Mark of Union Carbide and Carbon Corporation 


HENRY VOGT MACHINE CO. 
P.O. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va. 


Write For Your FREE COPY of Supplement 
No. 1 to Catalog F-9, Address Dept. 24A-FC 


DROP FORGED STEEL 


Adv. No. 7 in a series describing , VA LV io Ss 


the features of Vogt GP Valves, 
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Taking the Black Magic Out of ... 
High-Temperature Nonmetallics 








Combustion chambers 
Reactors 

Burners 

Dust collectors 
Heaters 

Nozzles 

Catalytie crackers 
Pumps 
Reformers 
Cyclones 
Pyrolysis tubes 


Mannheim furnace 


Here’s the why, how and where for better application 


of the nonmetallic inorganic materials of construction. 


ROY W. BROWN, Manager, Technical Service, Refractories Div.. 
Carborundum Co., Perth Amboy, N. J.* 


Industry is reaching for the heat 
of the stars. With a blinding blast, 
fusion, fission, rockets and missiles 
have broken through to the blazing 
world of high temperature. 

Rocket combustion takes place 
in that rarified world of over 5,000 
F. with some burner temperatures 
even going as high as 9,000 F. Di- 
rect oxidation of nitrogen becomes 
a reality at 4,000 F. Phosphorus is 
burned at 3,600 F. in manufactur- 
ing phosphoric acid. Quite sud- 
denly, the chemical engineer has 


~~ *Meet your author on p. 187. 


found himself faced by the prob- 
lems that come with high-tempera- 
ture processing. 

We've all heard about the glamor- 
ous new materials being designed 
to meet these conditions, but, all 
the excitement and shouting isn’t 
much help to you, the man with a 
materials problem to solve—now. 

Higher and hotter have become 
the processing by-words of today. 
Carbon black, acetylene, partial 
oxidations, water gas and melting 
operations. These are some of the 
many high-temperature situations 





Some Examples for the Use of Nonmetallic Inorganics 


Prevention of Corrosion Rapid Heat Transfer 


Replacement or Protection 
of Metals 
Hot fluid Highly — 
conductive 
/’ material 


fluid 
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Hot fluid 
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' Rapid heat loss 
prevents melting 
of walls 


Hot fluid 


in the chemical industry where bet- 
ter use can be made of existing ma- 
terials. 

eConsider the 
chemical engineer who is faced 
with a problem of alloy tubes 
slumping in a heating furnace at 
2,200 F. 

e Consider the 
chemical engineer who is having 
refractory reactor walls disinte- 
grate at a fairly low temperature 

below 2,800 F.—in a hydrogen 
atmosphere. 

eConsider the case 
chemical engineer who wants to 
protect some necessary and valu- 
able metal parts from direct flame 
impingement without reducing the 
process efficiency. 

e Consider all 
yours too. 

You don’t have to be a witch 
doctor to know the why, how and 
where of better selection and ap- 
plication of nonmetallic inorganic 
materials of construction. The 
problems are many and_ varied. 


case of the 


of the 


case 


of the 


these cases and 





Coming 

This is the first 
covering high-temperature materials of 
construction. Others to follow will 
deal with ultra-high-temperature and 
‘middle-range nonmetallics and _high- 
temperature metals. 


report in a series 











The field is wide. How you can 
turn these unfamiliar materials 
into your everyday workhorses is 
all here. 

Because of the temperature 
problems the process industries 
face today, we'll confine ourselves 
to the materials that work best be- 
tween 1,500 and 3,500 F. Emphasis 
will be placed on the engineering 
characteristics, good and bad, of 
a host of materials now available 
to the chemical engineer. 


Use Heat Conductivity 


When you’re ready to select a 
heat-resistant material, one of the 
most important properties you'll 
deal with is thermal conductivity. 

Unfortunately, most people think 
that nonmetallic inorganic ma- 
terials are only good as insulators 
while the metals are great conduc- 
of heat. The truth is, these 
nonmetallics have a range of ther- 
mal conductivities—from insula- 
tion to conduction—far greater 
than any other type of material. 

Cast iron and alloy steels are 
standard materials of construction 
in the process industries. They 
have exceptional ability to trans- 
mit heat but the ability decreases 
at higher temperatures. This de- 
crease coupled with a use limit of 
around 1,500 F. limits the metals 
in the higher temperature ranges. 

For temperatures above 1,500 F. 


tors 
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we can look to electric furnace ma- 
terials such as alumina and silicon 
carbide. High heat conductivity is 
the most outstanding property of 
some of these materials. 

For example, the exceedingly 
high thermal conductivity of car- 
bon is widely exploited in the 
chemical industry with products 
such as Karbate coolers. However, 
carbon’s main problem is its sus- 
ceptibility to oxidation and, there- 
fore, its uses are limited. Silicon 
carbide, another high conductor of 
heat, will transmit 109 Btu./(hr., 
sq. ft., deg. F./in.) at 2,200 F.” 
This value is roughly 11 times that 
of fireclay and about 70% that of 
the chrome-nickel steels. 

Silicon carbide also oxidizes un- 
der certain temperature  condi- 
tions, although at a much slower 
rate than carbon. These properties 
allow you in many places to select 
a slightly less conductive but more 
chemically stable material—even 
though your specifications call for 
a very high thermal conductivity. 
It’s interesting that the thermal 
conductivity of many of these prod- 
ucts, such as alumina, is still twice 
that of fireclay or mullite. 

Thermal conductivity values of 
the nonmetallic inorganic materials 
of construction of interest to you 
in the chemical industry are given 
in Fig, 1. 

Some ways to take advantage 
and make better use of the wide 
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Indirectly—Heated Furnace 


Flame ~-s~—@> Flame 


C3 ‘ 
Conductive 
radiant 
dome 
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a 
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Workload~~ 


_Hot gases 


Workload 


Insulation” Highly 


conductive 
enclosure 


variations in the thermal conduc- 
tivity of nonmetallics, are shown 
in the accompanying figure and de- 
seribed below. 


For Muffle Heating 
With indirect or muffle heating 
there’s 2 complete separation of 
the heated materials and the heat- 
ing media.* High-conductivity ma- 
terials are pretty important in this 
application. You want only a mini- 
mum thermal gradient to transmit 
heat rapidly through a wall to the 
workload. 
As an 


Indirect or 


example, the thermal 
gradient through a 1.5-in. thick 
wall of fireclay, with an inside 
work chamber temperature of 
1,500 F., is almost 850 F. But, a 
temperature difference of only 
about 70 F. can be had by replac- 
ing the fireclay with a higher con- 
ductive material such as _ silicon 
carbide. 

Decreased thermal gradient re- 
sults in: lowered combustion 
chamber temperatures; improved 
fuel efficiency and combustion; and 
minimized refractory difficulties. 


Many Process Examples Exist 

Some of the process uses of high- 
conductivity materials for the in- 
direct heating of solids are listed 
below. 

Mannheim Furnaces — Between 
the combustion chamber and the 
work chamber is a dome of silicon 


High-Temperature Reactions 


Reactants 





Flame 


/ 
Reaction 


bed conductive 


walls 


carbide. Sulfuric acid and salt cake 
are fed into a reaction chamber 
that’s externally heated through a 
radiant silicon carbide dome. 
Products of this process are muri- 
atic acid and salt cake. 

Without the use of a highly con- 
ductive material, such as _ silicon 
carbide, a much higher combustion 
chamber temperature would be re- 
quired to drive the heat through. 
High temperatures and corrosive 
conditions set up a situation where 
radiating metal domes can’t be 
considered. 

Monsanto-Ross-Wilde 
In this process, a multiple-hearth 
furnace is used. Sulfur in heavy 
acid sludges is recovered as SO. by 
mixing the sludge with coke and 
rabbling. 

Radiating domes made of. sili- 
con carbide are fired indirectly and 
sufficient heat is radiated to the 
decomposer to break down the 
spent acids into SO. and SO, gases. 

Recirculation of the gases to 
conventional sulfuric acid plants 
helps to maintain feed stock for 
petroleum products processed by 
acid. By-product coke is also sal- 
able for general petroleum coke 
purposes. 

Vertical Retorts—In the zine 
industry, vertical retorts are used 
in the reduction of ore to metallic 
zine. Zine ores are briquetted with 
coke and charged in through the 
top of this externally heated re- 


Process 
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Heat Regeneration 


Hot gases 


Cooled gases 


Cold gases 


Hot gases 


tort. As the charge descends be- 
tween silicon carbide walls, the 
coke reduces the ore and zinc 
vapors distill into suitable contain- 
ers. 

End compression is used on the 
retort walls for maximum joint 
tightness. Heat transfer walls are 
25 to 30-ft. tall and up to 6-ft. 
wide. Width of the slot used de- 
pends on the material being cal- 
cined. These reactors can operate 
continuously or intermittently. 

Reactors are also in use for ¢al- 
cining charcoal and reducing cobalt 
and chrome ores. Similar units cal- 
cine green petroleum coke and can 
be easily adapted to externally 
heated fluidized-bed work. 


Gases and Liquids Can Be Heated 

you can 
thermal 
when you’re 


There are many 
take advantage of 
conductivity bodies 
trying to indirectly heat a fluid. 
Steam generation is a good ex- 
ample where a high thermal con- 
ductivity material is used to pro- 
tect metal tubes from excessive 
overheating. As jacket on the 
metal tubes, the nonmetallic still 
allows a rapid transfer of heat to 
the water in the tubes. 

Another way to make use of the 
high thermal conductivity of some 
of the nonmetallic inorganics is 
by directly substituting them into 
units where the temperature is too 
high for efficient use of a metal. 


ways 
high 





"Use Differences in Thermal Conductivity Values 


Fig. 1 


«—Thermal conductivity, Btu./(hr, sq. ft, deg. F /in.) 
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An interesting piece of equip- 
ment, incorporating this idea, is 
shown in Fig. 2. Designed by the 
Gas Machinery Co., it performs 
a wide variety of operations at 
high temperatures. Its main use is 
in the reforming of hydrocarbon 
feed stocks.” 

Continuous sections of silicon 
carbide tubes, shown in the photo- 
graph accompanying Fig. 2, are 
put together in a one-directional 
gas-flow unit, 25 to 30-ft. tall with 
the usual reversing valves and 
controls eliminated. The unit is 
simple to operate because it’s con- 
tinuous. Reactants are fed at the 
top into the refractory tubes and 
pass down into a common quench- 
ing or collection system. 

In a similar case, engineers at 
Columbia University’ calculated 
a reactor to convert, in externally 
heated tubes, a feed stock of 75% 
propane and 25% ethane to a mix- 
ture of 50% ethylene. 

They determined that 670 ft. of 
alloy tubing are required to achieve 
the proper conversion at 1,500 F. 
Using silicon carbide tubes instead, 


138 


and raising the temperature to 
3,000 F., the reaction is possible in 
only 67 ft.—approximately 10% 
the length of alloy tubing required. 

These calculations assumed a 
pressure of 70 psia. Unfortunately, 
silicon carbide isn’t completely im- 
permeable and can’t withstand a 
differential pressure much greater 
than 5 to 10 psi. without leakage. 
Therefore, another set of calcula- 
tions were made at a pressure of 
15 psia. 

At the lower pressure, conver- 
sion to 50% ethylene required ap- 
proximately 71 ft. of silicon car- 
bide tubing, reducing pressure by 
55 psi. and adding only 4 ft. of 
silicon carbide. 

At the present time, 70-ft. long 
tubes of silicon carbide aren’t 
available. However, these data pre- 
sent some interesting problems for 
the chemical industry to investi- 
gate in the design of tube return 
bends and compression joints so 
that such lengths become available. 

Lengths of 4 to 6 ft., with re- 
turn bends, can be externally fired 
with a satisfactory conversion of 


hydrocarbon feed stocks and com- 
pletion of chemical reactions. This 
allows the use of temperatures con- 
sidered impossible at one time in 
direct-fired tube applications. 

A twist on the above application 
is using silicon carbide as a fuel- 
fired radiating tube. Some recent 
work gives the data on tube heat 
transfer rates, maximum use tem- 
peratures and allowable heat re- 
lease rates inside such tubes.* 


Heat Can Be Dissipated Rapidly 

In many processing applications, 
for one reason or another, it’s es- 
sential to dissipate heat rapidly. 

In tunnel kilns, alumina wall 
panels are used to take heat away 
in the cooling section. In the same 
way, electric circuit breaker units 
use silicon carbide shields to dis- 
sipate heat from millions of recur- 
ring flashes without decomposition. 

Some of the more interesting ex- 
amples of heat dissipation in the 
chemical industry are: 

Regenerator Checker 

High thermal conductivity and 
emissivity are prerequisites for a 
material to serve as a heat storage 
medium for high-temperature op- 
erations. 

At a given temperature, the total 
amount of heat that can be stored 
in a regenerative setting is a func- 
tion of the weight of the materials 
used and their specific heat. How- 
ever, for fast cycle operations, the 
rate at which heat can be absorbed 
and released is a function of the 
thermal conductivity and emissiv- 
ity of the materials used. The 
great differences available in rate 
of heat absorption are shown in 
Fig. 3, where the time for satura- 
tion of firebrick is shown to be 
much longer than of silicon car- 
bide. 

Simple substitution of one ma- 
terial for another in checker set- 
tings isn’t satisfactory in itself. 
Equipment in which the checkers 
are used must be rebalanced and 
the cycles adjusted to take advan- 
tage of the higher available heat 
storage capacity. 

Hydrocarbon Reformers—Where 
a reforming process is important, 
bonded alumina is used because of 
its combination of high density 
and specific heat, and its chemical 
stability. Important design fea- 
tures overcome the lower thermal 
conductivity that bonded alumina 
presents. 

The Hasche 


Chambers 


fluted-tile regen- 
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erator,” shown in the photograph 
on the next page, is used in the 
Wulff process for making acety- 
lene’ and in several other types of 
hydrocarbon reforming processes. 

Twin regenerative settings of 
thin alumina checkers form the 
heart of the operation, These set- 
tings permit close control of resi- 
dence time. Cracking stock with 
steam and air is reformed in one- 
half of the furnace, quenching is 
accomplished in the other. Sensible 
heat removed from the gas is con- 
sumed in the endothermic reactions 
of reforming when the cycle is re- 
versed. There’s little, if any, use 
of auxiliary heat. 

Hydrogen - Chlorine 
High temperatures are involved in 
the production of HCl gas by 
burning hydrogen and chlorine in 
a confined combustion area. Heat 
in a unit of this sort is dissipated 
through tubular linings made par- 
tially of silicon carbide. 

Silicon carbide has a consider- 
able advantage over fireclay or 
acidbrick because of its high con- 
ductivity and ability to dissipate 
heat away to the water-cooled 
metal walls. Temperature reduc- 
tion of the exit gases reduces their 
volume and allows greater efficiency 
in the condensing and _ treating 
areas of the process. 

In one chemical company the 
substitution of approximately one- 
half of their 4-in. lining of refrac- 
tory material with silicon carbide 
resulted in a 60 to 70% increase 
in production. 

Discussion of the uses of high- 
conductivity materials in either 
heating or heat dissipation should 
stimulate your imagination § to 
adapt these materials to “impos- 
sible” situations. 

For example, molten cryolite 
will quickly dissolve any refractory 
nonmetallic inorganic material. 
This is avoided in electrolytic 
aluminum cells by externally cool- 
ing thin walls made of silicon car- 
bide. Molten cryolite, in contact 
with the lining, is frozen so the 
melt is essentially contained within 
itself. It’s true there is a decrease 
in overall furnace thermal effi- 
ciency but this is more than com- 
pensated for by the increase in fur- 
nace life. 


Burners 


Insulation: the Other Side of the Coin 

Most commercial nonmetallic in- 
organic materials have average 
insulating properties. In this cate- 


Refractory Tubes Boost 
Reaction Temperatures 
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gory are plain and alumina-en- 
riched fireclay, basic materials, 
converted kyanite, electric-furnace 
mullite and silica. 

There are materials that have 
insulating properties at high tem- 
peratures and some thought should 
be given to this side of the ther- 
mal conductivity coin. Markets 
exist in the chemical industry for 
insulating  firebrick, insulating 
silica brick and a variety of in- 
sulating aluminas. 

It’s often imperative that a lin- 
ing material not only have low ther- 
mal conductivity but also low heat 
capacity. This indicates a slow 
rate of heat penetration or absorp- 
tion. 

Of interest here, particularly for 
extremely high-temperature work, 
is a lightweight material made 
from bubbles of fused alumina. 

Aluminum oxide is melted in an 
electric furnace and fed into a gas 
or air stream that blows the ma- 
terial into bubbles. These bubbles 
are used as grog for bricks and 
castables that have unique proper- 
ties of strength and chemical 
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stability at extremely high tem- 
peratures. 

Using a hollow grog of this sort 
is an advantage over the conven- 
tional insulating firebrick ma- 
terials since the bubble material 
has more volume stability and less 
shrinkage (due to the high-tem- 
perature structural stability of the 
bubble itself). 

A similar material is a light- 
weight fused zirconia bubble. 
When introduced into a body, the 
total density becomes 115 to 125 
lb./cu, ft. This compares with over 
200 lb./cu. ft. density for regular 
stabilized zirconia bodies. 

Zirconia materials are excellent 
insulators. Their low thermal con- 
ductivity, approximately half that 
of fireclay brick, is unusual in view 
of the high bulk density—almost 
twice that of fireclay. 

One off-shoot of the alumina 
bubble-blowing program was the 
development of fibers called Fiber- 
frax.” This unique material con- 
sists of 50% alumina and 50% 
silica. It can be successfully and 
steadily used from 1,500 to 2,300 





Consider Rapid Heat Saturation for Fast Cycle Operations 


—Heat saturation at 2,000 F..% 


Silicon carbide brick 





F. and it has a melting point above 
3,000 F. This opens up consider- 
able areas for use above and be- 
yond the previously defined limits 
for mineral wool or asbestos. 


Hot Strength Varies 


A second major physical require- 
ment is het strength—the ability 
to stand up under load at elevated 
temperatures. Load sources can de- 
velop from external weight, such as 
a furnace charge, or even from 
stresses within the structure it- 
self, 

Hot strength varies with the 
particular material and conditions 
of its use. Many nonmetallics give 
satisfactory service in definite 
ranges of temperature and load. 
Above these temperatures and 
loads they become _ increasingly 
susceptible to deformation and ul- 
timate failure. In considering an 
installation that'll have loads at 
elevated temperatures, you should 
consider the strength of the pro- 
posed materials at these same ele- 
vated temperatures. 


Tests Tell You How to Do It 

Designers of process equipment 
have to know how materials of 
construction will behave under load 
over a sufficiently long period of 
time and over wide ranges in tem- 
perature. Unfortunately, most load 
tests don’t serve the whole pur- 
pose since they only measure the 
change in length after cooling and 
tell nothing of behavior during 
heating up, total expansion or abil- 
ity to carry a load at high tem 
peratures. 
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IZ -in. Firebrick 


Silicon carbide brick 


-in. Firebrick 


To guide you in selection, both 
100-hr. and _ short-duration tests 
are shown in Fig. 4 and the ac- 
companying table. 

From the 100-hr. load test, you 
can determine the overall hot 
strength of a material to be oper- 
ated for long periods of time. 

From the short-range tests other 
basic information, such as_ the 
amount and uniformity of expan- 
sion to the point of maximum ex- 
pansion, is obtainable. Low, uni- 
form thermal expansion minimizes 
difficulties with the mechanical dis- 
tortion of a structure. 

You should know the tempera- 
ture where expansion ceases; here, 
softening under load begins. Many 
of the nonmetallics begin to soften 
at temperatures below this, al- 
though they may be satisfactorily 
used above their softening points, 
with some caution. 

Shrinkage that occurs during the 
period a material is under load is 
also of great importance. Some 
common materials held for 90 min. 
at 2,732 F. (1,500 C.) behave as 
follows: 
Material Expansion 
Chrome 
Silicon carbide 
Mullite 


60% AI.O, fireclay 
Superduty fireclay 


Contraction of a material can be 
interpreted directly in terms of 
furnace life. Contractions of 5% 
are classed as failures since this 
is a re-in. slump of a 9-in. long 
brick—usually enough to lose key- 
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ing, wedging or arching action in 
a modular unit. 

By considering 
and short-duration tests, you can 
make a _ pretty-sure estimate of 
how a high temperature material 
will stand up. Considered sepa- 
rately, the tests can be misleading. 
For example, silica shows excel- 
lent load-bearing ability in the 
100-hr. tests and is widely used as 
the crown or cap in glass furnaces. 
However, a rapid heating-cooling 
cycle will affect its service life. 
Therefore, _ silica isn't recom- 
mended as a lining in furnaces that 
go up and down in temperature. 
Field experience backs up _ this 
statement that’s not obvious if you 
only study one of the tests. 


both the long- 


Balance Properties for Best Pick 
Many times when you're design- 
ing with nonmetallic inorganic ma- 
terials, properties have to be 
balanced against each other in 
making the best pick of available 
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Short Duration Load Tests 
| 
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lagnesite 


chrome 


Al03 fireclay 


~ Mullite 


yuperduly brick 


Silica 


70% Alg0s fireclay 


Bonded / 
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construction materials. In the de- 
sign of pebble heaters, we run into 
this case. The more obvious and 
stronger selection is by-passed in 
favor of a material that gives 
better all-around service. Why? 
Well. take a look at pebble 
heater construction. 

Pebble heaters 
superheating steam, preheating 
air, cracking light hydrocarbons 
and producing ethylene and acety- 
lene from an ethane-rich gas. 

In these units, the temperature 
high that hot strength of 
component parts is most important. 
Passage of either the products of 
combustion or the pebbles them- 
has to be carefully engi- 
neered, since great are 
placed on the individual parts. 
Here, not only the strength of ma- 
terials is important but also their 
volume stability (maintenance of 
dimension at high temperatures for 
long periods of time). 

An obvious choice for the ma- 
terial of construction is bonded 
alumina. Components made of 
this material have a higher trans- 


let’s 


are used for 


1S so 


selves 
stresses 


verse load strength, higher modu- 
lus of rupture and greater refrac- 
toriness from a standpoint of melt- 
ing, than similar components made 
of electric-furnace mullite. How- 
ever, when subjected to heat for 
any length of time, bonded alumina 
shrinks more (without appreciable 
deformation) than mullite. 

For most pebble heater opera- 
tions, mullite is chosen, although 
300 to 400 F. below alumina on 
a refractory scale. Electric-fur- 
nace mullite has adequate strength 
plus the all-important volume 
stability at the temperature condi- 
tions and loads required. 


Thermal Shock Can Hurt 


Many chemical processes involve 
an instantaneous change in tem- 
perature, as in the production of 
acetylene and HCN. Others, such 
as carbon black reactions, involve 
a rapid water or steam quench. 

Aside from process require- 
ments, our present business tempo 
calls for rapid furnace cycles from 
hot-to-cold-to-hot without expen- 
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Sustained Load Test 


Deformation After 
100 Hr., % 


Load, Temperature, Deg.F. 
Psi. 2,192 2,462 2,732 
6.25 0.30 3.9 
12.5 0.23 4.3 
25 0.32 11.3 
50 > 10.3 
6.25 1.19 
12.5 3.14 
25 5.03 
50 


Fireclay 


Semi-silica 


12.5 

25 

50 
High-alumina- 


fireclay 


Bonded 


alumina 


Mullite 


Silicon 


carbide 


sive shutdowns. Precautionary 
measures to minimize temperature 
fluctuations in the furnaces usually 
don’t turn out too well economically. 

Under these conditions, the ma- 
terials of construction are inevita- 
bly exposed to thermal shock. High 
thermal gradients develop in dif- 
ferent areas of the lining or its 
parts, and on_ repeated cycles 
cracking and spalling* is likely to 
occur. This loss of fragments leads 
to a rapid deterioration. 

Nonmetallic inorganic materials 
may spall from a_ variety of 
causes. Pressure sets up a stress 
that’s known as mechanical spal- 
ling or pinching. Spalling can also 
occur from changes in the struc- 
ture itself caused by pressure, 
vitrification or permeation of 
fluxes — structural spalling. Fi- 
nally, spalling may be caused by 
rapid nonuniform heating. This 
condition produces the thermal 
shock that accounts for thermal 
spalling. 

* Spalling is the breaking away of sur- 
face due to stresses during a temperature 


or physical change or because too great a 
thermal gradient exists. 
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Thermal Expansion of High-Temperature Materials 


Fig 5 


Temperature, deg. F 


Properties Influence Stresses 

While thermal shock, furnace 
design, structural shape and op- 
erating conditions can be varied to 
affect performance, the physical 
properties of a material influence 
the development and distribution 
of thermal _ stresses. Tensile 
strength, thermal conductivity, 
modulus of elasticity and thermal 
expansion are the characteristics 
that determine how well a material 
will resist thermal shock. Al- 
though they’re interrelated, these 
properties aren’t independently 
variable. 

Low thermal expansion is desir- 
able since it prevents nonuniform 
expansion to a great degree. Ther- 
mal expansion of a number of high- 
temperature materials, over a wide 
range in temperature, is given in 
Fig. 5. 

We've already discussed thermal 
conductivity and hot strength and 
you can now see how these charac- 
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teristics function. Relative resist- 
ance to spalling of different types 
of refractory materials is a func- 
tion of many factors. High ther- 
mal conductivity allows an entire 
body to be heated uniformly and 
quickly, while high moduli of rup- 
ture and _ elasticity indicate 
strength for resistance of spalling. 


Silica Is a Problem 

An inversion, with a large vol- 
ume change, takes place between 
the different forms of silica at high 
temperatures. Thermal expansion 
problems presented by quartz, tri- 
dymite and crystobolite are shown 
in Fig. 6. Since most refractory 
nonmetallics contain some silica in 
the body or bond, this inversion 
must be coped with to minimize 
thermal spalling in most commer- 
cial high-temperature materials. 
Here are some rules-of-thumb so 
that you’ll be able to handle the 
problem. 


¢ Silica-containing materials, 
for use between 1,500 and 3,000 F., 
are most susceptible to spalling be- 
tween room temperature and about 
1,100 F. Between 500 and 1,100 
F. you can safely use a heating or 
cooling rate of 300 F./hr. or less. 

e In heating past 1,100 F., up to 
your working temperature (or in 
cooling down), a higher rate of 
about 400 F./hr. may be safely 
employed. 

eBe very careful in heating 
and cooling in the low temperature 
ranges between 200 and 600 F. be- 
cause crystobolite—the form silica 
is most likely to be present in— 
undergoes a reversible transforma- 
tion at approximately 400 F. that’s 
accompanied by a large change in 
volume. Therefore, if materials 
are carried through this critical 
range too rapidly, induced tensile 
stresses may cause cracking or 
spalling. 

eFrom room temperature to 
about 500 F., a heating rate of 100 
F./hr. or less is best. This isn’t 
always possible but knowing these 
danger points is helpful. 


How to Figure Heating Rates 

One of the most ticklish prob- 
lems in handling nonmetallic inor- 
ganic refractory materials arises 
when you have to figure just how 
to heat up a furnace. Problems 
with silica are outlined above. 
But now, let’s take a look at the 
much more general case and its 
solution. 

Given so much time to bring a 
furnace up to temperature—what 
would you do? 

Probably, your normal tendency 
would be to divide the required 
temperature by the number of 
hours and arrive at a uniform heat- 
ing rate. Actually, it would be 
much better if a very flat curve is 
used in the early part of the heat- 
ing cycle followed up by rapid in- 
creases when higher temperatures 
are reached. 

An early heating rate of 100 F., 
hr., followed by as much as 400 
F./hr. is far better than an even 
rate of 150 to 250 F./hr. Tempera- 
ture required is reached in the 
same time but the stresses within 
the furnace and components are 
kept to a minimum. 


Some Materials Stand Up Well 

Of all of the refractory materials 
available, carbon and graphite ma- 
terials have the best over-all ther- 
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mal shock resistance. It’s extremely 
difficult to devise tests that'll frac- 
ture these materials. Electrodes 
used in melting of fused-cast 
bodies and steel are often with- 
drawn, without cracking, from 
molten baths at temperatures over 
1,000 F. 

Although the mechanical proper- 
ties of formed graphite vary con- 
siderably, coarse-grained grades 
have a strength of about 1,500 psi. 
in bending. Fine-grained grades 
may be as strong as 4,500 psi. Ten- 
sile strength is about 4 that of 
bend strength while crushing 
strength is twice bend strength. 

Industry experience indicates 
that graphite tends to get stronger 
with increasing temperature. One 
variety of graphite, that breaks 
at 3,600 psi. at room temperature, 
increases its strength to 6,800 psi. 
at 4,800 F. 

Recent developments aimed to- 
ward greater stabilization of zir- 
conia components have improved 
their thermal shock resistance. 
Pure zirconia undergoes a crystal- 
line phase change from monoclinic 
to a tetragonal around 1,800 F. 
This inversion is accompanied by 
a considerable decrease in volume. 
As the material is cooled down, 
there is a volume increase. 

Lime and magnesia, as well as 
other materials, have been used to 
partially or completely stabilize 
zirconia in the cubic form.” How- 
ever, some crystalline inversion is 
encouraged. The resulting ma- 
terial is composed of cubic crystals 
of zirconia, with a small but sig- 
nificant amount of monoclinic crys- 
tals. This combination tends to re- 
duce the overall thermal expansion 
and give better thermal shock re- 
sistance. 

Zirconia also has good load bear 
ing capacity. Commercial mixtures 
made into 1-in. cubes didn’t col- 
lapse until about 3,500 F. under 
load conditions of 40 psi. On these 
cubes, the first subsidence noted 
was at about 3,200 F. 

Thermal expansion has a definite 
bearing on niaterials such as basic 
and fused-cast bodies. Although 
they’re strong and have a moderate 
thermal conductivity, they also 
have such a high coefficient of ex- 
pansion that they’re more sus- 
ceptible to thermal shock than sili- 
con carbide or graphite. 

Fused-cast materials have shown 
outstanding corrosion and erosion 
resistance in operations such as 


glass and sodium silicate produc- 
tion, electrolytic magnesium cells 
and phosphate rock furnaces. It’s 
natural that chemical engineers 
should consider them for other 
work. 

In most their intelligent 
use is severely limited by low re- 
sistance to thermal shock. Heavy 
insulation has been applied behind 
fused-cast pieces to minimize the 
thermal gradient. This approach 
has been successful in some rock- 
wool reverberatory furnaces. 


cases 


These Applications Have Worked 


Examples of how thermal shock 
resistance has allowed different 
materials to be used in chemical 
process applications follow. 

Spray Nozzles—Spray nozzles 
have to resist thermal shock and 
corrosion. 

In the cooling of hot SO., a 15% 
water solution of this gas at 150 
F. is sprayed into a chamber con- 
taining SO, gas at 1,700 to 1,800 
F. Metal nozzles give less than a 
two-year life. Silicon carbide, on 
the other hand, lasts approximately 
five years. 

Use of spray nozzles made of 
silicon-nitride-bonded silicon car- 
bide in hydrofluosilicic acid work 
has proved the thermal shock re- 
sistance of this material. 

Waste Disposal—In many chemi- 


Cristobalite 





cal processes, toxic or other types 
of hard-to-dispose-of wastes are 
developed. Interesting progress is 
being made with activated sludges, 
but today, many wastes still have 
to be thoroughly destroyed in in- 
cinerators. 

Often, the thermal shock is ter- 
rific because the waste material is 
charged into the incinerator as a 
liquid. Baffle walls increase tur- 
bulence in the furnace and also 
lengthen residence time of the ma- 
terials being burned. 

Silicon carbide and electric-fur- 
nace mullite have been used in 
baffle walls with considerable suc- 
cess. In one operation, silicon car- 
bide stands up to a direct spray of 
a soot-laden slurry at 1,950 F. 

Reforming — Reforming opera- 
tions, that produce hydrocarbons 
such as HCN and acetylene, involve 
severe thermal shock. Electric-fur- 
nace mullite or silicon carbide is 
used to make Sachsse-process reac- 
tor linings because of this shock. 

In HCN operations, where it’s 
necessary to support a catalyst, sili- 
con-nitride-bonded silicon carbide 
support beams have been satisfac- 
torily used. 


Chemical Resistance 


Chemical action is one of the 
great factors leading to the destruc- 
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tion of high-temperature materials. 
Attack may the material 
charged into a furnace, by slags 
or fluxing agents, by fuel ash, by 
furnace gases, by fumes or dust, 
or in some cases by other construc- 
tion materials. Since all these pos- 
sible conditions can exist, resist- 
ance to chemical attack is an 
important consideration. 

Underlying facts here are that 
acids react with and vice 
versa and that reaction rates gen- 
erally increase with temperature. 
Corollaries are: acid materials gen- 
erally resist acid conditions and 
basic materials withstand basic 
conditions, 

Of the materials we’ve covered: 
fireclay, silica and silicon carbide 
can be considered acid in nature; 
alumina and mullite range from 
acid to neutral; chrome, magne- 
site, periclase and the like are basic. 

Any construction material that 
works in a chemical process indi- 
cates it has some chemical stability 
and resistance to reaction. Often 
a material that performs satisfac- 
torily can be replaced by another 
material with a similar or higher 
degree of chemical stability plus an 
additional useful property such as 
abrasion resistance, better insula- 
tion or thermal shock resistance. 


be by 


bases 


Some Gases Are Reactive 

How the high-temperature mate- 
rials of construction hold up when 
exposed to various gases over a 
range in temperature is shown in 
the large chart. 

Oxidizing Atmosphere—Most ox- 
ide base and fireclay materials are 
inert to oxidation whether caused 
by CO, CO., H.O or O, (even CO can 
cause oxidation in certain mate- 
rials). 

Carbon and graphite materials 
are the most susceptible to oxida- 
tion of the group that has been 
discussed. Manufacturers definitely 
discourage use of these materials 
at temperatures of any magnitude 
in the presence of oxidizing agents. 

Some work is being done on coat- 
ings for graphite that are inert to 
oxidation at temperatures as high 
as 4,500 F. Increases of 300 to 
400% in oxidation resistance are 
claimed for some experimental 
coatings of alumina, silicon carbide 
and zirconia on graphite.® 

Silicon carbide, the most stable 
of the refractory carbides, will also 
oxidize under certain conditions. 
This can be visualized by looking 
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at the production of silicon 


bide: 


Car- 
SiO, + 3C = SiC + 2CO 

This reaction is reversible. Silicon 
carbide reacts with carbon monox- 
ide (or carbon dioxide, water va- 
por or oxygen) to form a layer of 
silica on its surface. 

Below 1,500 F. the reaction rate 
is slow. Between 1,500 and 2,100 
F., silicon carbide deteriorates with 
the greatest danger at 1,800 F. 
Above 2,200 F., there’s little oxida- 
tion the silica formed, 
slightly contaminated by iron oxide 
and alumina, sinters and provides 
a degree of protection for the sili- 
con carbide. Above 2,800 F., the 
coating more fluid and 
leaves the silicon carbide exposed 
to oxidizing gases. 

Under some conditions, carbon 
from the breakdown of carbon 
monoxide into carbon and carbon 
dioxide can be deposited within re- 
actor linings. This carbon builds 
up around iron impurities in the 
refractory materials and sets up 
severe disrupting forces. The trick 
here is to select and work with low 
iron content materials or materials 
where the iron impurities have 
been tied up in chemical complexes. 

Hydrogen Atmosphere—In mo- 
lecular form hydrogen won’t cause 
damage to the materials we've dis- 
cussed. Above 2,500 F., increasing 
up to 2,900 to 3,000 F., molecular 
hydrogen breaks down to nascent 
or atomic hydrogen. In this form, 
hydrogen will attack silica or iron 
causing reactions that destroy 
silica-containing materials. The re- 
action is usually written: 


because 


becomes 


SH* + Si0,.—2H,0 + SiH, 
or 4H* + SiO,—~2H,0 + Si 

Hydrogen in atomic form can at- 
tack silicon carbide, silica, zircon, 
mullite, fireclay and clay-bonded 
alumina. 

Reactions with iron are similar 
in that metallic iron is formed from 
iron oxide with a corresponding 
rise in the dew point. This reaction 
of hydrogen with the iron oxide 
found in refractory materials has 
caused trouble in metallurgical op- 
erations such as the bright anneal- 
ing of stainless steel where a fixed 
dew point is a must. 

The high-temperature material 
most used to withstand attack from 
atomic hydrogen is pure alumina— 
either bonded crystals or bubbles. 
When hydrogen is present, commer- 
cial varieties of bonded alumina 


aren’t 
above 


(90-92% AI.O,, 5-8 SiO.) 
suitable for temperatures 
2,700 F. These materials are avail- 
able, however, in forms that con- 
tain 98 to 99%, or more, bonded 
alumina. Other materials that can 
withstand atomic hydrogen are 
magnesia and zirconia. 

Sulfur Atmosphere—Sulfur  re- 
acts with most high-temperature 
materials above 1,600 F. 

However, elemental sulfur gases 
and SO, aren’t detrimental to sili- 
con carbide at temperatures up to 
1,600 F. It’s extensively used in 
sulfur burners and in lining pipe to 
and from sulfur trioxide convert- 
ers. Graphite is satisfactorily used 
to handle SO. in gas compression 
equipment. 

Chlorine These 
gases attack silica-containing mate- 
rials above 1,200 F.—end product 
is silicon tetrachloride. 

Graphite, because it’s so resist- 
ant to chlorine gas, is used to line 
furnaces for the continuous chlori- 
nation of metallic ores at 2,500 to 
3,000 F. 


Atmosphere 


Tackling Gaseous Attack 


There are many direct applica- 
tions of high-temperature materi- 
als to the conditions mentioned 
above. 

Pebble heaters are used in a va- 
riety of oxidizing conditions. Al- 
though silicon carbide is adequate 
for this use so far as strength and 
volume stability are concerned, oxi- 
dizing conditions rules it out as a 
construction material. Electric-fur- 
nace mullite is much better. 

On the other hand, even though 
chlorine attacks silicon carbide, the 
attack isn’t a major factor in HCl 
burners. Chlorine has a greater af- 
finity for the hydrogen present 
than for the materials of construc- 
tion. 

In Hasche reformers, used in the 
Wulff process, temperatures are 
high enough for atomic hydrogen 
to be present. Therefore, silicon 
carbide isn’t used, even though it 
has the advantages of high emis- 
sivity and thermal conductivity. 
Special arrangements of alumina 
checkers make the most of alu- 
mina’s high density and _ specific 
heat. 

These examples show a few situ- 
ations where atmospheric condi- 
tions can dictate your choice of a 
material that might have been 
made on the basis of a more obvi- 
ous physical characteristic such as 
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thermal conductivity, impact re- 
sistance or permeability. 

Acid Resistance Is Limited 
materials resist 
basic materials resist 
can eliminate chrome, 
magnesia, periclase and other basic 
products from a discussion of acid 
resistance. Materials such as 
bonded alumina are neutral to acids 
but depend on the amount of silica 
in the bond. Actually, fireclay, car- 
bon and silicon carbide are the 
best approaches to this problem. 

Acidbrick—Special varieties of 
fireclay, where the silica content is 
10% greater than in commercial 
firebrick, are called acidbrick. Fire- 
clay acidproof materials have low 
permeability and highly re- 
sistant to corrosion. All other 
things being equal, this is the best 
choice for acid service, the excep- 
tion being hydrofluoric acid, the 
only acid that attacks silica. 

Acidbrick’s main draw-back is 
low thermal shock resistance—even 
when you compare it with commer- 
cial fireclay. Ordinarily, thermal 
shock conditions aren’t severe 
enough to justify special materials, 
but there are some where 
they’re necessary. Spray nozzles 
that resist a combination of ther- 
mal shock and corrosion in cooling 
hot SO. gas in a sulfuric acid de- 
composer are a prime example. 

Silicon Carbide—Resistance to 
both HCl and sulfuric acid is a de- 
termining factor in using silicon 
carbide for the domes of Mannheim 
furnaces and Monsanto-Ross-Wilde 
sludge decomposers. 

Perchloroethylene units require 
resistance to chlorine, HCl and 
chlorinated hydrocarbons at 1,100 
F. Silicon carbide has performed 
under these conditions for more 
than 10 years without replacement. 

Carbon and Graphite—These ma- 
terials have stood up well in acid 
service for many years. They are 
extensively used in heat exchang- 
hydrogen-chlorine burners, 
submerged combustion heaters and 
coolers. 

Graphite, a unique material for 
this use, forms a submerged com- 
bustion tube in the evaporation of 
ferric and ferrous chloride, as well 
as hydrochloric acid; it works well 
in heater units of  pickle-liquor 
tanks; it holds up against the cor- 
rosive conditions involved in ura- 
nium from wet process 
phosphoric acid;"' and is used as the 
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hearth in tricalcium phosphate 


furnaces.’ 


Slags Are Very Corrosive 

Most slags are economically 
handled by fireclay, silica or the 
basic materials. These constitute 
the largest portion of high-tempera- 
ture materials purchased in the 
process industries. Selection is 
based on their moderate refractori- 
ness, relatively low conductivity, 
general chemical inertness and low 
cost. 

Some of the more corrosive con- 
ditions met in the chemical industry 
are handled by fused-cast 
Very common use is made in fur- 
melting glass, sodium sili- 
cate and phosphate rock. In the 
synthesis of coal with steam and 
oxygen, the highly corrosive slags 
developed are adequately handled 
with these same type fused-cast 
bodies. 

In conditions that require ex- 
treme chemical stability, stabilized 
zirconia sometimes fits in. This is 
the only commercial material that 
doesn’t react with barium and 
strontium titanates. Unfortunately, 
zirconia does react with basic steel 
slags and is completely exempt 
from this service. Here, pure mag- 
nesia seems to fit the bill. 


bodies. 


naces 


Contained 


Molten Metals Can Be 

When oxidation isn’t a problem, 
carbon seems to be the top-notch 
material for containing molten 
metals. Since carbon and graphite 
aren’t wet by most metals, they 
work out extremely well in neutral 
or reducing atmospheres—copper, 
brass, magnesium, aluminum, sili- 
con and high and low carbon steels 

just to mention a few of the met- 
als they can handle. On the other 
hand, some metals don’t work out 
too well. Titanium, zirconium, 
vanadium and molybdenum form 
carbides when in contact with 
graphite.” 

Nonferrous metals, such as cop- 
per, aluminum, zine, lead 
and cadmium, don’t attack silicon 
carbide. Silicon-nitride-bonded sili- 
con carbide is inert to molten alu- 
minum and, therefore, fits into a 
variety of uses for this work. 

In electrolytic cells, where mag- 
nesium metal is produced by the 
Dow process, fused-cast alumina is 
satisfactory. In the Pidgeon 
vacuum process, both silicon-ni- 
tride-bonded silicon carbide and 
bonded alumina successful. 


brass, 


are 
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Remember Permeability 


As an overall group, nonmetallic 
inorganic materials are porous. 
After manufacture, they contain 
definite interstices between the 
crystal or grog particles. Porosity 
is the volume pores in relation 
to the total volume of a _ piece. 
Permeability, on the other hand, is 
the rate of flow of a gas through 
this piece. Size and number of con- 
nected pores or channels that are 
continuous govern the permeabil- 
ity. Porosity takes into account all 
the voids, whether open or closed. 

Permeability is given in the 
large chart in terms of cu. ft. of 
cold air that will pass per hr. 
through a 1-sq. ft. panel, 1-in. thick 
at a pressure drop of 1 in. of water. 

You have to be careful about this 
difference between porosity and 
permeability. Materials with high 
don’t always have high 
permeability as is shown in the 
following example: Fireclays gen- 
erally have a porosity anywhere 
from 18 to 25% and a permeability 
from S to 72 cu. ft./ (sa. ft, hr./ 
in. thick). But, materials made 
from certain New Jersey fireclays 
have a high porosity of 27% while 
the permeability is only 6. 

Fused-cast materials are ex- 
tremely dense and have a minimum 
of inter-connected They’re 
almost completely impermeable to 
liquids and gases. Their structure 
depends on crystal-to-crystal junc- 
tions and there’s little or no bond 
or change in structure from their 
poured shape to the used shape. 

Silicon carbide also has the great 
attribute of low permeability. It’s 
capable of limiting the passage of 
cold air to 1 or 2 cu. ft./hr. This 
is most important in the application 
of the material to externally-heated 
tubes carrying hydrocarbon gases 
for cracking, or reforming. Leak- 
age through the tube minimizes the 
effectiveness of any reaction being 
carried out and, worse still, it could 
set up dangerous explosive condi- 
tions. 

Silicon carbide can withstand a 
differential internal pressure of 5 
to 10 psi. without any appreciable 
leakage. It’s possible to use tech- 
niques such as butt joints, tongue 
and groove joints, tapered lap 
joints or ball and socket joints to 
minimize gas leakage at the junc- 
tions of these tubes. 

Acidproof brick is also a ma- 
terial of very low permeability and 


porosity 


pores. 





Use This Table to Help Select High-Temperature Materials of Construction 


Graphite Carbon Magnesia Zircon Bonded Bubble Fused Cast 
ZrO; * SiO» 99% AlnO; Alumina 
Melting point, deg. F. sublimes converts 5,072 4,390 3,660 3, 380-3, 550 3,640 
ot 6,330 at 3,992 
Bulk density, Ib. /cu. ft. 137 175 205 165-175 80-85 175-219 


Thermal conductivity, 220 23 18 22 24 7.7 24-31 
Btu. /(hr., sq. ft., deg. F./in.) ot 2,000 F. ot 2,732 F. at 2,000 F. ot 2,192 F. of 2,200 F at 2,200 F 


Coefficient of thermal expan- 7.8 X 10-8 1.5-5.5 XK 10-6 13.5 X10-# 5.5 X 10-6 7.4 x10 
sion, in./(in., deg. C.) 25-40 C. 25-500 C 25-800 C 20--1,200 C. 25-1,400 C. 


Mean specific heat, 0.390 0.387 0.283 0.15 0.33 
Btu. /(Ib., deg. F.) 56-1, 450 F. 56-1,450 F. 86-2,012 F. 75-210 F. 2, J02 F. 


Emissivity at 1,500 F. 0.97 0.9 0.51 0.53 0.47 
Permeability, 61 10-78 51 
cu. ft. /(he., sq. ft. /in.) 

Apparent porosity, % 19 26 22 


Moh's hardness 


Modulus of rupture, psi. 157 200-900 63 

at 2,732 F at 2,462 F. ot 2,462 F. at 2,462 F 
Electrical resistivity, 0 ie 1,500 F.-4 & 106 High 1.2 K 10!3-1 x 10 175-55 
ohm-cm. P A P . 2,500 F.-10, 500 580-2 ,000 F. 1,832-2,552 F 
Wt., Ib. /9-in. brick ) 11-12.5 9.7-10.4 3 10-13 


Thermal shock resistance excellent excellent good <3,150 F. fair poor 
Abrasion resistance poor poor fair good excellent 


Use limit, deg. F. 4,000 4,172-oxid. 
red. atm 3,092-red. 
Cost, dollars 9-in. brick 2.81 


Chemical Slags Acid good good poor excellent 


resistance 3 
Basic good good good good 


excellent excellent fair good 
excellent excellent good good 
excellent excellent i foir 

excellent excellent good 
excellent excellent good 
excellent excelient excellent 


B<1,652 F. , 382 F A 
E>1,652 F 


D 
hy droscopic 
B<4,!72F 


Heated 
acids 


HsPO. D 


Hydrocarbons B<3,092 F 
D>3,092 F 
= No reaction, material entirely suitab.e for service indicoted 
= Slight reaction, material suitable for service indicated 
= Reaction, material suitable under certain conditions 
Reaction, material not acceptable unless tested under operating conditions 


Rapid reaction, material not acceptable. 
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Zirconia 
Stabilized 
4,710 


275 

7 
ot 2,400 F. 
5.5 X 10-8 
20-1,200 C 


0.20 
0-1, 200 F. 


100-980 
at 2,732 F. 
12.90-1.6 


diss. at 4,082 


153-162 


109 
at 2,200 F. 
4.4 KX 10-8 
25-1, 400 C. 
0.288 
0-2,552 F. 


Silleon- 
Nitride- 


Bonded SiC 
diss. at 3,542 


168-178 


113.5 
at 2,200 F. 


4.4 < 10-6 


25-1,400 C. 


0.288 
0-2, 500 F. 


0.93 


Magnesite 
5,070 
160-175 


20 
at 2,200 F. 
14.7 X 10-8 
ot ee. 
0.27 
60-1, 200 F. 





Chrome 
FeO * Cr20; 
3, 540-3 ,990 


170-190 


12 
at 2,400 F. 
10,4 X 10-6 
0-1,540 C. 
0.21 
60-1, 200 F. 





800-3,125 


ot 2,462 F,__ 


7 ,420-745 


2,300-3,090 F._1,832-2,732 F._ 


14-15 


9-9 .5 


~9.9-10.4 


750-3, 000 
at 68 F, 


~ 10.0-11.5 


25-125 
at 2,462 F. 
650-40 
1, 500-2, 500 F. 


Fosterite 
MgO ® SiO> 
3,461 


150 155 
10.3 


at 2,200 F. 
11.0 x 10-8 
0-1,425 C. 


0.25 
0-1, 200 F. 


Synthetic 
Mullite 
3AI.O;s © 2510» 
3,317 


147-156 


15 
at 2,200 F. 
4.6 X 10-8 
25-1,400 C. 
0.23 
32-2,552 F. 


Converted 
Mullite 
Al:O; * SiO 
3,250 


140-150 


14 


at 2,400 F. 


0.23 
32-2,552 F 


0.51 


Superduty 
Fireclay 
3,120 


141 


134 


at 2,200 F 


: 








450-800 
at 468 F. 


100-575 
at 2,462 F. 
10®-103 


50-375 


at 2,462 F. 


10-103 





20-75 


ot 2,462 F. 


1,500-2,500 F. 1,500-2,500 F. 1, 





11.0-12.0 


8.6-9.1 


8.5 





fair 





excellent 


excellent 


excellent 
excellent 


2,900-3 ,000 


excellent 


fair 


fair 
toir 


2,900-3, 200 


0.68-0.70 


poor 


good 


foir 
fin 
2,800-3, 200 
0.55-0.58 


poor 


fair 


fair 


good 


3,000 
0. 57-0. 60 


poor 


fair 


3,100 
0.89-1.76 
good 


good 








excellent, red 


excellent 


excellent 
poor 
poor 
atm. 
excelient 


good 


fair 


good 


fair 


fair 
good 
poor 
good 
fair 


fair 


fair 

good 
poor 
good 


good 





B<1,500 F. 
B>2,100 F, 





B<1,500 F. 
B>2,100 F. 





~B<1,500 F. 
B>2,100 F. 











~ EST, 900 FF. A <7, 800 F 





~ Chlorine attacks silicates above 1,300 F 


c-D 





BD 


BE 


. _— at —— 
Nascent or atomic hydrogen attacks silica and iron 


D>2,600 F. 








A<2,200 F. 
O>2,200 F. 





A-C 





A 


A 


A 


A 


A 


A 


A 


A 
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Degree of Abrasion Is Key to Use of Materials 


¢ Penetration of air-blasted Al,03 particles, Zeiss index 


005 


on 


Special 
porce- 
lain 


—_— 


Boron SiC 
carbide 


is successful in containing corro- 
sive acids and gases. Unless there 
are ccnditions of thermal shock, 
abrasion or a need for high ther- 
mal conductivity, the acidproof 
materials are economically most 
satisfactory. 

Other materials on the chart 
are in the middle range of per- 
meability and don’t merit any par- 
ticular comment. Of course, there 
are materials such as insulating 
firebrick and bubble alumina that 
have permeability values way 
above any conventional chart. 


Abrasion Resistance 


Abrasive conditions appear as a 
common denominator in many proc- 
installations. Some of the 
areas you’re bound to run _ into 
abrasion are: dust collectors, trans- 
fer pipe lines, gas scrubbers, hy- 
drocyclones, rabble blades and 
actual process equipment parts. 

In order to have some measure 
of the hardness and abrasion re- 
sistance of the nonmetallic inor- 
ganics, the wearing effect (pene- 
tration) of air-blasted, 


ess 


100-mesh 
alumina particles was determined. 
You'll notice from the results in 
rig. 7 that the same materials used 
in grinding wheels to abrade—sili- 
con carbide and alumina—resist 
abrasion particularly well. 
Bethlehem Steel made similar in- 
vestigations of the abrasion resist- 
ance of a wide range of fireclay, 
silicon carbide, bonded alumina and 
fused-cast materials.‘ Their results 
followed pretty much to form with 


silicon carbide and the fused-cast 
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| fet | 


Bonded 
Alo 03 





























Acid- 
proof 
brick 


Fused— 
cast 


materials again giving the best 


performances. 


Understand Types of Abrasion 

In selecting abrasion-resistant 
materials, a major point is an un- 
derstanding of the two basic types 
of abrasion: an impingement by 
fine solids that are suspended in 
either air, gas or liquid, and direct 
abrasion by a mass of dry or wet 
solids moving sur- 
face.” 

Degree of abrasion depends on 
variables such as size, hardness, 
shape, weight, concentration of 
abrasive particles, velocity and di- 
rection of impact, operating tem- 
perature and corrosive nature of 
the abrading material and atmos- 
phere. 

In most high-velocity impinge- 
ment work, failure is primarily 
erosion, and bonded materials gen- 
erally are your best solution. 

When heavy particles directly 
fall or glance on a surface a min- 
ute progressive bond fracture of 
ceramically-bonded materials can 
take place. In this case, the re- 
fractory material is mechanically 
lifted away since the bond that 
holds it together is destroyed. 
Similar action on monolithic ma- 
terials results in chipping and 
gouging. 

Abrasion of this type is best met 
with fused-cast materials rather 
than bonded alumina or silicon 
carbide. Fused-cast bodies don’t 
depend on a bond as the ceramic- 
fired materials do. 

Extreme toughness and hardness 
of a material is definitely an asset 


across or ata 
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when both abrasion and corrosion 
are combined. If hardness pre- 
vents a breakdown by abrasion, 
chemical attack is retarded. How- 
ever, if chemical attack destroys 
the bond, nothing can prevent the 
granular segments from being 
washed away. When the bond is 
susceptible to attack, fused-cast 
bodies that depend on a crystal-to- 
crystal interlock are the 
choice. 


best 


Abrasion Can Be Controlled 


Resistance to abrasion would be 
better used as a criteria for selec- 
tion if more were known of the 
materials of construction. Chutes, 
hoppers and pneumatic conveyor 
lines handling limestone, sand, 
alumina, coke or iron ore—to name 
a few abrasives—are successfully 
built of paving brick, silicon car- 
bide and fused-cast materials. 

Catalytic Crackers—You should 
immediately recognize the need for 
using one of the hard nonmetallic 
inorganic materials in any part of 
a piece of equipment, such as this, 
where a pressure drop or change 
in direction of the flow of catalyst 
causes abrasion. 

Silicon carbide is used in ex- 
haust stacks, valve components and 
deflector wear plates. 

Spray nozzles are found in the 
exhaust lines where high-pressure 
air and steam retard and control 
after-burning. Corrosiveness. of 
the steam, as well as the cutting 
action of catalyst entrained in eddy 
currents around the nozzles, pre- 
vent the use of alloy parts. Silicon- 
nitride-bonded silicon carbide has 
worked out well.” 

Pebble Heaters—There ure 
severe abrasive conditions in this 
type of equipment. Silicon carbide 
isn’t successful because the pebbles 
break and destroy the bond _ hold- 
ing the silicon carbide crystals to- 
gether. Similar failures occur in 
catalytic cracking units such as 
TCC (Thermofor Catalytic Crack- 
ing) where a bead or cylindrical 
pellet is used instead of the fluid- 
ized finely-divided catalyst. 

Acid Slurry Pumps 
nitride-bonded | silicon 
used as a suction cover for centrif- 
ugal pumps. Where abrasive ma- 
terials are handled, bonded alumina 
is very satisfactory. 

Grinding Mills—For grinding 
pigments and chemicals, partic- 
ularly such abrasive ones as enamel 
frits, mills are lined with fused- 


Silicon- 
carbide is 
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cast alumina to withstand the abra- 
sion. 

Venturi Dust-Catchers—Silicon- 
nitride-bonded silicon carbide, sili- 
con carbide and fused-cast ma- 
terials are used for the linings. 


Rabble Teeth—Silicon carbide is 
used for rabble teeth and blades 
on mixing equipment. <An_ out- 


standing example is in multiple- 
hearth furnaces for treating ferric 
wastes from tin smelting opera- 
tions. End products are ferric 
chloride and a weak acid. Special- 
service alloys were replaced by 
silicon carbide rabble teeth. Cost 
of the silicon carbide rabble teeth 
than that of alloys and, 
most important, up to 15 times as 
much life is obtained. 


is less 


Refractoriness Is Last 





Resistance to heat should be the 
last product characteristic you 
consider in selecting a 1,500 to 
3,500 F. material for application in 
a chemical engineering process. 
By definition, a refractory material 
is distinguished from other ma- 
terials by its ability to resist heat. 
In too many cases, these materials 
are chosen only on the basis of 
temperature and without enough 
consideration to the characteristics 
and conditions we’ve outlined. 


P.C.E. Causes Difficulty 

One of the main reasons there’s 
a great deal of difficulty with the 
concept of refractoriness is the 
ceramic industry’s P.C.E. 
(pyrometric cone equivalent). What 
a P.C.E. value means is: if a ma- 
terial is ground up, made into a 
cone and placed in a kiln, its tip 
will bend over and touch the sup- 
porting plaque at the same time as 
a standard cone of that number. 
You always have to remember that 
pyrometric cones are used in the 
ceramic industry to measure the 
effect of both time and tempera- 
ture and not temperature alone. 

From a P.C.E. standpoint, al- 
most all the refractory materials 
we've considered can be safely used 


use of 


above 3,000 F. Electric furnace 
materials have pyrometric cone 
equivalents from 37 to 40, high- 


duty firebrick from 31 to 33 and 
super-duty firebrick from 33 to 
34. If you look at these materials 
just from their P.C.E. values, they 
don’t seem very different. Be care- 
ful, it’s easy to be misled. As an 
example, four bricks, all having a 


i; NGINEERING 


CHEMICAL 








April 21, 1958 





























P.C.E. above 30 (3,002 F.) were 
held at that temperature for five 
hours. They slumped, all differ- 


ently, as shown in the photograph. 

Don’t let this surprise you. Re- 
member, a cone made of a material 
with a P.C.E. of 30 will bend over 
and touch its tip at that tempera- 
ture in the same time a standard 
cone will. These P.C.E. values are 
standards of thermal behavior to 
determine the refractoriness of 
materials when compared with a 
standard cone. They won’t help 
you much when you want to know 
if the material can carry a load at 
high temperatures. Experience 
tells us that safe working tempera- 
tures are often well below the 
P.C.E. value. 

Some materials—fireclay, in- 
sulating firebrick and high-alumina 
fireclay—begin to soften well be- 
low their indicated P.C.E. values. 
Because of exceptional purity, 
dense structure and emphasis on 
development of crystalline struc- 
ture, electric-furnace materials 
such as alumina, mullite, silicon 
carbide and fused-cast bodies, give 
service at temperatures much 
closer to their P.C.E. values. 


Crystal Size Plays a Major Role 
Some high-temperature materials 
will change their crystalline struc- 
tures after prolonged heating. 
Most susceptible to this change are 
materials with fine-grained or 
microscopic-sized crystals. These 
crystals enlarge when you _ heat 
them with an overall weakening 
and opening up of the structure. 
Result—penetration by fluxes and 



















attack. 
bodies, 


gases that cause internal 
Originally impermeable 
can sometimes become quite open 
with grains changing from micro- 
scopic to easily visible sizes. 

Mullite particularly shows this 
type of crystalline growth. Mul- 
lite crystals are often so small they 
have to be identified by X-ray dif- 
fraction tests. This is gotten 
around by a little change in the 
manufacturing process. 

Electric furnaces manufacture 
mullite by charging balanced 
amounts of AI.O, and SiO. into 
the furnace, melting the batch and 


then letting it cool down slowly 
to form large mullite crystals 
(SALO, ¢ 2SiO.). If it’s possible 


to work with these large prefused 
crystals, chemical and structural 
stability during service is greatly 
improved. 

High-temperature materials are 
often made with prefused material 
having well advanced crystal 
growth. Fusion of the grog slows 
crystalline growth when the body 
is exposed to heat for extended 
periods of time. 


Some Materials Have Shortcomings 

One of the more promising ma- 
terials, zirconia, has a_ melting 
point of 4,900 F. and a _ recom- 
mended maximum use point of 
4,600 F.* Pure zirconia, however, 
has the drawback of an uneven 
expansion and contraction that re- 
sults in growth unless the material 
is fully stabilized. 

It’s difficult to get any degree 
of permanent stabilization so that 
even stabilized zirconia has its 
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Design Parts f or Compression 


\Vaive seot in shear 


\ 

\ Re-design puts 
valve seat in 
compression 


shortcomings. Nevertheless, this 
this mz: terial has been successfully 
used in the Eastman acetylene- 
ethylene process, for periods of 
100 days at temperatures up to 
4,532 F., without any significant 
deterioration.’ 

Although they’re extremely re- 
fractory, carbon and graphite are 
susceptible to oxidation. Still, in 
all three types of electric furnaces 
—resistance, inductance and arc 
graphite is an accepted material of 
construction. 

Magnesia, another important 
material, has a very high melting 
point and should find increasing 
use in the process industries. Best 
known of the commercial applica- 
tions of this material in the chemi- 
cal industry was as a furnace lin- 
ing in the Wisconsin process for 
the thermal fixation of atmospheric 
nitrogen.“ 


Rules for Shape Design 

All the materials we've discussed 
are available as standard brick. 
In large process units, such as peb- 
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ble heaters, Mannheim furnaces, 
air heaters and multiple-hearth 
furnaces, the primary unit of con- 
struction is a 9-in. brick or equiva- 
lent. These materials are also sup- 
plied as special shapes which make 
up the bulk of sales for the chemi- 
cal industry. Work is also done 
with castables and materials that 
are rammed or poured into shape 
to achieve their final form. 

There are surprisingly few limi- 
tations on the complexity of a 
shape that can be made. As a gen- 
eral rule, sizes up to 50-in. in one 
direction can be made, and _ it’s 
possible to cut thickness down to 
} in., depending on the other di- 
mensions. Most manufacturing 
specifications assure good dimen- 
sional accuracy. 

Shape and size of a piece are ex- 
tremely important. Many config- 
urations are possible, but not prac- 
tical. Keep these points in mind: 

e Extremes in thickness should 
be avoided, as well as any sharp 
changes in sections. 

e Walls less than } in. thick are 
difficult to produce and are quite 
fragile. 

e Ordinarily, sections over 13 
to 3-in. thick are equally undesir- 
able since resistance to thermal 
shock is impaired. With a _ body 
that has a relatively high coefficient 
of expansion and low thermal con- 
ductivity, any thick- 
ness sets up greater stresses. 

e Very small parts can cause 
manufacturing difficulties that may 
eliminate some of the cost advan- 
tages that are possible over metal. 

eWith a long, thin shape, 
there is u tendency to warp in fir- 
ing. 

Bear in 
cross section 


increase in 


that a uniform 

a minimum of 
projections is desirable. Abrupt 
cross-sectional changes can’t al- 
ways be avoided. If such a problem 
is faced, try to design the part into 
separate pieces. 

eIf a refractory part is sub- 
jected to both cold and hot, keep 
the length of the material to a 
minimum. It’s even desirable to 
use two shapes, one for the “cold” 
portion of the service and the 
other for the “hot” portion. 

Unlike metals, the nonmetallic 
inorganic materials don’t have a 
stress-strain ratio or yield point. 
The stronger the material is, the 
more brittle it becomes, and the 
more susceptible to any bending 
moment. Fireclay materials, how- 


mind 
with 
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ever, do have some yield. This oc- 
curs when the materials are ex- 
posed to temperatures high enough 
to allow some thermoplastic de- 
formation. Practically all of the 
nonmetallic inorganic materials 
break before they have any flexure. 

Some of the materials, partic- 
ularly high strength bodies such 
as bonded alumina, fused-cast 
bodies and _ silicon-nitride-bonded 
silicon carbide, have very high com- 
pressive strengths. Most of these, 
however, have low tensile strength. 
Simple changes in design, such as 
illustrated in the valve seat con- 
struction in Fig. 8 can take ad- 
vantage of the superior compres- 
sive properties. Design A puts the 
seat in shear, while Design B puts 
the material under compression. 

Consider another example. On 
externally threaded silicon-nitride- 
bonded silicon carbide parts that 
fit into steel parts, the metal can 
expand without damage to the non- 
metallic. Internal threads, on the 
other hand, place the nonmetallic 
under high tensile stresses due to 
the higher expansion of the metal 
coupling. 
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No matter which radiant heat source you choose . . . 


Relative energy 


- Visible range 
—Tungsten illuminant, 5300 F. 


\\ — Carbon infrared, 3,400 F. 
X — — Gas fired, 2.840 F. 


Resistance unit, 600 F. 





7 .4>5 
Wavelength, microns 


The key to best design is still . . . 


1. What wavelength energy is emitted ? 


(Rather than, at what temperature. ) 


2. How much radiation is actually absorbed ? 


3. What does it cost? 


How to Design for Radiant Heating—lII 


LLOYD M. POLENTZ, Engineering Consultant, Whittier, Calif.“ 


AST issue we discussed the theory 
L: of radiant and infrared heat- 
ing. Now let’s apply that theory to 
the design or selection of some 
radiant heating equipment to per- 
form a given job. 

First we’ll want to examine the 
types of radiant heating equipment 
that are commercially available 
and compare some of their fea- 
tures. Most logical way to divide 
the equipment into groups is either 
by operating temperature or by the 
wavelength of the energy emitted 
by the source. 

The type of energy (gas, electric 
or steam) used to operate the 
equipment is really of little import- 
ance from the standpoint of 


* To meet your author, see Chem. Eng., 
April 7, 1958, p. 182 
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radiant-heating design since the 
only two points of concern are: 

eMost important, the wave- 
length of the emitted energy; 
which is a function of the tempera- 
ture. 

e The coefficient of emissivity 
of the source. 


What Can You Buy? 


Shortest wavelengths and high- 
est source-temperatures of commer- 
cially available radiant heating 
equipment are obtained with in- 
dustrial infrared lamps. The bulk 
of the emitted energy lies in the 
range of 0.5- to 2.0-microns wave- 
length (see chart above). 

Next shortest wavelength is ob- 
tained from the carbon filament in- 
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frared radiators operating at 3,400 
F. Then we have the gas-fired ce- 
ramic radiators available either as 
a series of small conically shaped 
burner-radiators, or as_ trough- 
shaped burner-radiators of adjust- 
able length. These use natural gas, 
manufactured gas or LPG as fuel 
and use the heat of combustion to 
raise the ceramic cups’ (or 
troughs) to an incandescent tem- 
perature. Then the ceramic radi- 
ates. 

Heating efficiency of these units 
is reduced by the large amount of 
heat which is lost with the prod- 
ucts of combustion. 

The next series of commercial 
radiant heaters is made up of elec- 
trical resistance units of one type 
or another ranging in temperature 
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RADIANT HEAT TRANSFER .. . 


Coefficients of Emissivity for a Few Common Materials 


Material 


Aluminum, highly polished 
Copper, calorized 

Steel, calorized 

Chromium 

Gold, pure, highly polished 


lron, polished 

Rolled sheet steel 
Oxidized iron 

Steel, oxidized at 1,100 F 
lron oxide surface 


Rough steel plate 
Asbestos, board 
Asbestos, paper 
Refractories (avg. of 40) 
Quartz, rough fused 


Glazed porcelain 
Water 
Glass, smooth 


from 1,400 F. to 600 F., and lower 
if desired. At the upper end of 
this range (1,400 F.) are the tubu- 
lar heaters, usually equipped with 
reflectors. Next, up to 1,200 F., 
are the familiar strip heaters 
which are usually used for contact 
heaters, but which operate quite 
satisfactory as radiant heaters. 

In the lower-temperature range 
of 600 to 700 F. are the glass heat- 
ers which are of two general types: 
plate glass with an electrical re- 
sistance unit fused to the back 
face; or the type of heater which 
can be designed and fabricated 
quite satisfactorily from _ glass- 
wrapped resistance wire. 


Basically, It’s This 


Basically, what all of these are 
and what any radiant heater is 
is a hot source to radiate energy 
backed up by insulation to make 
sure that energy does not dissipate 
out the back, where it would serve 
no useful purpose. 

In the higher-temperature units 
(infrared lamps and high-tempera- 
ture tubular heaters) it’s common 
practice to back the units up with 
reflectors so that the energy which 
radiates out the back side can also 
be directed toward the work. With 
the lower-temperature units, the 
bulk of the area is ordinarily oc- 
cupied with heating units and there 
is very little space available for the 
energy from the back of the unit 
to be reflected onto the material 
being heated. 

Therefore, many of 


these units 
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Coefficient 


039-0 .057 
18 -0.19 
32 -0.5/7 
08 -0.26 
018-0.035 


Temperature, deg. F. 


440-1 ,070 
390-1,110 
390-1,110 
100 
440 


144-0.377 
0.657 
0.736 
0.79 

85 -0.89 


800 


212 
390-1,110 
930-2,190 


0 
0 


94 -0.97 
0.96 

0.93 -0.95 

1,110-1,830 0.75 -0.90 
70 0.932 


72 0.924 
32-212 95 -0.963 
72 0.937 


are not equipped with reflectors; 
they are merely insulated on the 
back side with any good insulating 
material. 


Consider the Emissivity 


It might be in order to note here 
the effect of the coefficient of emis- 
sivity of the radiant unit. There 
have been special designs offered 
for sale at rather high prices with 
the principal selling point being a 
high coefficient of emissivity. 

As we mentioned in the first part 
of this article (Chem. Eng., April 
7, 1958, p. 137), the thermal effi- 
ciency of the heating unit is not 
dependent upon the coefficient of 
emissivity. Principal effect of the 
coefficient of emissivity is the 
amount of area of emitter required 
to transmit a given amount of heat 
in a unit time. 

If we assume, for the purpose of 
illustration, that the coefficient of 
absorptivity of the material being 
heated is 1.0 for the energy being 
transmitted, then the area of the 
heating unit required to transmit 
heat at a given rate will be in- 
versely proportional to the coeffi- 
cient of emissivity of the radiant- 
heat source. 

q = tyo (TY T’) 
where q is in Btu./hr.-sq. ft. 

In this example o, T, and T, are 
all held constant and gq is propor- 
tional to 7,. Then, in this case, 

I l 
lef at 


Therefore, g is propor 
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tional to e, and total heat trans- 
ferred in a given length of time 
would be proportional to: 


(e,) (Area of radiator 


Two Important Applications 


Of the many possible applica- 
tions of radiant heating equipment, 
let’s focus our attention on two of 
the most important: removal of 
moisture: and fusing of plastic 
film. 

First, let’s examine the 
where we want to remove moisture. 
Water is a good absorber for radi- 
ant energy of wavelength greater 
than 1.4 microns (see Chem. Eng., 
April 7, 1958, p. 139, Fig. 4). This 
means that we should be able to 
obtain a fair thermal efficiency 
with 2,800-F., gas-fired ceramic 
units and that good thermal effi- 
ciencies should be obtained with 
lower-temperature emitters. 

However, infrared lamps would 
give low efficiencies at best. 

From here on in the problem be- 
comes primarily one of economics 
and space. Thermal efficiencies in 
the order of 20° may be expected 
from use of gas-fired radiant heat- 
ers and thermal efficiencies on the 
order of 80° have been obtained 
with the lower-temperature electri- 
cally heated units. 

Your author has seen cost ratios 
of electricity to gas of from 2-to-1 
up to 10-to-1 (on a therm basis), 
so there are areas where each type 
of heat source could be justified 
from the standpoint of fuel. Equip- 
ment cost and payout policy would 
also have to be considered here. We 
have assumed that the drying will 
be done on a continuous basis with 
the material to be dried passing in 
front of the radiant heater at a 
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RADIANT HEAT TRANSFER 


It Would Be Difficult to Match a Source With This Polystyrene Film 
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constant velocity. Problems such 
as casehardening, shrinkage, etc., 
will not here, but if 
information concerning the specific 
material to be dried is not available, 
laboratory tests would certainly be 


be discussed 


advisable. 

When using infrared heat for 
drying—provided the radiation is 
of relatively long wavelength—the 
bulk of the energy will be absorbed 
by the moisture and there will be 
very little penetration of the rays 
into the solid core. 

Therefore, the will be 
heated by conduction, and the 
major portion of the energy will 
be used to evaporate moisture. 
This helps to explain the relatively 
high thermal efficiency of 80% 
which has been obtained with long- 
wavelength radiant heating units. 
It also implies that the vapor must 
be removed from the heating area 
soon after it is produced; and indi- 
cates that the drving efficiency may 
be reduced when the moisture has 
been largely removed. 

Fusing of plastics is a much more 
complex problem than the removal 
of moisture and, except in 
where reliable operating informa- 
tion is available, laboratory test- 
ing is advisable. 

With plastics, long-wavelength 
radiation is usually more effective 
than short wavelength radiation. 
(See curve for nylon film, previous 
page.) In addition to properties 
shown in the figures of this article, 
it might be of interest to note that 
cellulose will only small 


solids 


cases 


absorb 
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amounts of radiant energy of wave- 
lengths below 2.8 microns, and 
vinyl _ film only small 
amounts of radiant energy of wave- 
lengths shorter than 3.3 microns. 

This same trend, absorption of 
long-wavelength radiant energy, 
will follow for most of the other 
plastics as well. However, from the 
transmission curve above for poly- 
styrene film, we can see that it 
would be almost impossible to 
match an emitting source to a par- 
ticular plastic by theoretical means 


absorbs 


alone. 


Try It in the Laboratory 


The best approach is to make a 
small experimental setup in the lab- 
oratory (see sketch, next page) and 
perform a series of tests. At each 
temperature setting, you should try 
a number of different conveyor 
speeds to obtain information on the 
effect of time vs. tem- 
perature. 

Then you may be able to reach 
some conclusion as to the most 
effective combination of tempera- 
ture and time. 

There are, of course, many fac- 
tors which will influence the most 
effective time and _ temperature 
combination and a different plas- 
tic, or a different thickness of the 
same plastic, will probably require 
a new setting of time and/or tem- 
perature. Too high a temperature 
or too long a time at that tempera- 
ture may result in blistering the 
plastic. 


exposure 
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Also, the solvent may have to be 
removed before the plastic is fused, 
to prevent blistering. This depends 
on the thickness of the material. 
If a coating is being fused, blister- 
ing may occur if too short a wave- 
length energy is used. The short- 
wavelength energy may heat the 
backing material instead of the 
plastic. In addition, if too much 
time is taken in bringing the coat- 
ing to the gelling temperature, 
cracking may result. 

If the plastic is brought to tem- 
perature too quickly, blistering or 
shrinking of the film may result. 
All of these possible difficulties in- 
dicate the advisability of a series 
of laboratory tests and the value of 
a considerable amount of test data 
before the production unit is de- 
signed and constructed. 


Here’s A Specific Case 


A specific example may help to 
illustrate the application of the 
principles of radiant heating. 

Consider the case where the 
quality of the product is para- 
mount, so that the amount of heat 
used, and therefore the cost of gen- 
erating that heat, is of secondary 
importance. This type of problem 
is encountered when we want to 
fuse a vinyl coating applied in the 
form of a plastisol. To make the 
problem even more _ illustrative, 
let’s assume that the backing ma- 
terial is an asphalt-saturated paper 
felt. 


This means that if we apply any 





RADIANT HEAT TRANSFER . 


Here’s a Simple Lab Testing Outfit 
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excessive heat, severe blistering 
will result from the bubbling of 
the asphalt. It also means that the 
heat which we do apply must be 
largely concentrated in the vinyl 
coating and that the total amount 
of heat applied must be controlled 
carefully. 

There are three possible ways 
to apply the required heat: 

e Conduction. By means of 
heated, polished rolls. 

eConvection. By directing a 
flow of heated air on to the surface 
of the material. 

e Radiation. 

The first two methods should be 
investigated before a final decision 
is made, but consideration of the 
problems of safety (possibility of 
fire), quality of goods, control of 
the process and the cost of the in- 
stallation continue to provide a bal- 
ance in favor of radinnt heating in 
many cases. 

First step in our analysis is to 
obtain what information we can 
concerning the properties of the 
vinyl coating. We know, for ex- 
ample, that a clear vinyl will ab- 
sorb very little radiant energy 
below 3.3 microns. A quick glance 
at the chart at the beginning of 
this article indicates that the 
source temperature should probably 
be below 1,300 F. to successfully 
handle all colors of coating, includ- 
ing clear, without excessive heating 
of the backing material. 

This would indicate a_ source 
such as a radiant glass panel, glass- 
wound resistance wire, or a heated 
plate of some sort or another. 
Glass and glass-mat surfaces have 
an upper temperature limit of 
about 750 F. We can safely toler- 
ate a 1200-F. source temperature, 
which is the upper limit of a com- 
mon strip heater. We shall, of 
course, have to supply essentially 
the same amount of heat to the ma- 
terial, regardless of the source 
temperature. 

A glance at our table of emissivi- 
ties shows that an oxidized steel 
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surface has a slightly lower co- 
efficient of emissivity than a glass 
surface; but this difference is not 
great and for the purpose of this 
very preliminary analysis, we shall 
ignore it. 

Particularly, since in some cases 
the coefficient of emissivity of oxi- 
dized iron surfaces approaches that 
of a glass surface at the tempera- 
ture we are working with, and also 
because the amount of the differ- 
ence will not affect our findings 
materially. 

We know that for the same co- 
efficient of emissivity, the heat 
transferred by radiation in a given 
time will be proportional to: 


A (Tt — T:‘) 


This means that if we assume T, 
to be 300 F., the area of a 750-F. 
source would have to be almost four 
times the area of a 1,200-F. source 
for an equivalent rate of heat 
transfer. 

Considerably more space would 
then be required for the lower- 
temperature source. The prob- 
ability is that the lower-tempera- 
ture emitter—with an equivalent 
Btu. output—would be consider- 
ably more expensive than would 
the higher-temperature emitter 
(since costs can frequently be com- 
pared, in a very rough manner, on 
the basis of surface area). An 
additional feature favoring the 
higher-temperature source is the 
amount of space required for the 
heating unit in the production line. 

Here the costs of installation can 
be roughly equated on an area 
basis. 


Our Final Design 


The heating unit could then be 
composed of a heated iron sheet 
with an oxidized surface and an in- 
sulated back. The way in which the 
surface was heated would have no 
effect on the radiating properties 
of the emitter. 

For simplicity’s sake, let’s con- 


struct our source from a number 
of strip heaters connected in banks 
of a few kw. each with each bank 
being controlled by a controller to 
keep the source temperature from 
rising too high. Each bank can be 
made up as a unit, so that it can 
be replaced or repaired without af- 
fecting the operation of the heater 
as a whole. 

If it’s desirable to slow down the 
speed of travel of the material for 
some reason or other, heat produc- 
tion can be cut back by cutting out 
some of the banks of heaters as 
required. 

We have, however, gotten some- 
what ahead of ourselves in the de- 
sign of the unit, because before 
we design the full-scale heater we 
should check the effects of different 
source temperatures on the mate- 
rial we are fusing and we should 
determine the exposure time re- 
quired at different temperatures. 

This can be done in a laboratory 
setup, such as the one shown above, 
by varying the temperature of the 
radiator and then adjusting the 
speed of the conveyor belt so that 
samples of the plastic to be fused 
emerge from under the radiator in 
the condition desired. 

Having selected the most desira- 
ble source temperature and the 
time required for satisfactory fu- 
sion, it is a simple matter to deter- 
mine the length of heating surface 
required to fuse the particular 
plastic at the desired speed. 


To Sum Up 


This has been a brief—and in 
some places an almost cursory—re- 
view of the fundamentals of infra- 
red heating and infrared heating 
units. No attempt has been made 
to draw any definite conclusions 
since this would be impossible 
without a knowledge of all the fac- 
tors affecting a specific case. 

Each application is different 
because of the type of material, 
thickness of material, speed of pro- 
duction, cost of energy, equipment 
on hand, or some other reason. In 
the final analysis, the controlling 
factor will be the economics of the 
operation. 

However, we believe that consid- 
eration of the factors discussed in 
this two-part article will help the 
engineer to arrive at the most 
economical and effective radiant 
heating system possible for his 
particular application. 
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Pilot Plants in Process Technology 


First of a series on pilot-plant practice, to include articles 


on unit operations, equipment and safety, and final scale-up. 


E. L. CLARK, Consulting Chemical Engineer, Pittsburgh, Pa.* 


OR MANY YEARS the pilot plant 
Pina its place in the develop- 
ment of new processes and products 
have been popular subjects in tech- 
nical journals. Articles have dealt 
with design, construction econom- 
ics, operation and even philosophy 
of the pilot plant. However, so 
many references available to the 
chemical engineer tend to become 
more confusing as their number in- 
creases. On top of this is a tre- 
mendous variation in opinions put 
forth by these writers on size, com- 
plexity and almost every other 
definitive dimension of the pilot 
plant. 

All this is understandable since 
each pilot-plant program is de- 
signed to fit a particular situation 
and bring it to industrial realiza- 
tion in the most efficient and eco- 
nomical manner. We can therefore 
anticipate wide variation in ap- 
proach and facilities on account of 
the differences in economic and 


~ *Meet your author on page 186. 


technical factors inherent in each 
process or product. 

In spite of these differences, 
there are over-all similarities of 
purpose and concept which permit 
us to establish general rules gov- 
erning all pilot-plant experimen- 
tation. There is general agreement 
that the purpose of the pilot-plant 
program is to reduce the risks 
both technical and economic—when 
commercializing a process or prod- 
uct. Dr, Baekeland’s familiar ad- 
monition—to make your mistakes 
on a small scale and your profits on 
a large one—epitomizes this idea. 

We also find general agreement 
that pilot-plant costs are consider- 
ably higher than those for labora- 
tory research, and that a _pilot- 
plant program is time-consuming 
and expensive. The question is 
often raised whether the time 
gained by skipping the pilot plant 
program may not be more valuable 
than the risks of changes in the 
final production unit. 
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Pilot Plants in Applied Research 


To avoid attempting to separate 
a research program into distinct 
areas by definition, we can use a 
simple and common example. Let 
us take the case in which Raw Ma- 
terial A is subjected to a number 
of conversion steps to produce 
Product B. The process has been 
explored in the laboratory and re- 
ported through the normal chan- 
nels. An economic evaluation in- 
dicates that Product B may be sold 
at a price sufficiently greater than 
the cost of Raw Material A to pay 
for the conversion steps and re- 
turn a satisfactory profit on the 
capital investment. Furthermore, 
there is a satisfactory existing 
long-term market for Product B, 
or evidence of a need such that a 
market can be developed. Raw Ma- 
terial A can be easily obtained so 
production of B is decided to be a 
worth-while activity. The pilot 
plant stage has begun. 
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Diamond Portland Cement Co.’s 3,500 bpd. kiln (story on p. 60),scaled up about 160:1 from... 


There is the possibility that a 
careful evaluation of existing 
knowledge and literature may con- 
vince us that enough is known to 
design the production unit immedi- 
ately. The pilot plant stage then 
consists of the conversion of avail- 
able information to the design 
parameters for the _ industrial 
plant. In this case no pilot-plant 
experimentation is necessary. 


Processes for Sale 


Another possibility is that we 
may lack sufficient knowledge for 
a particular conversion step within 
the process, but the missing 
“know-how” has already been ac- 
quired by some other chemical com- 
pany, engineering firm or consult- 
ant. In this case we may decide 
to purchase the information and 
avoid the time and expense of ad- 
ditional investigation. Again, 
little or no experimental work will 
be needed. Since the effort needed 
to obtain the design data has been 
completed and used for several ap- 
plications, the cost to each user may 
be considerably less than the cost 
of his own experimentation would 
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have been, even though the seller 
profits through the multiple use 
of his “know-how.” 

This type of approach is common 
in the petroleum industry where a 
refiner may utilize several patented 
processes in the conversion of 
crude to specification liquid fuels. 
In fact, he may furnish samples of 
his raw material to various engi- 
neering firms who will supply him 
with detailed experimental results 
in order to sell him their particular 
process. 

The most interesting and chal- 
lenging situation occurs when in- 
sufficient information is available 
to design an industrial unit. Then 
the information must be obtained 
by additional experimentation. The 
need for additional data is an eco- 
nomic one. Remember that some 
sort of preliminary design basis 
has been established in order to 
evaluate the economics of the proc- 
ess. A hypothetical plant has al- 
ready been roughly’ estimated, 
based on laboratory data. But we 
are unwilling to proceed with con- 
struction because we dare not risk 
investing capital for the expected 
return without more certainty of 
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the cost and profitability of the 
plant. 

During pilot-planting, as we ob- 
tain more data, we may become 
sufficiently convinced of our orig- 
inal belief in the profitability of 
the process. Again, unfortunately, 
the conviction may come that the 
process is not satisfactory for in- 
dustrial use. Thus we must con- 
stantly re-evaluate our original 
estimate to avoid going beyond the 
point at which a decision can be 
made. 

To stop an experimental program 
is often more difficult than to start 
it. There is a tendency to inject 
personal feelings and to extend the 
work beyond the point of economic 
advisability for emotional reasons, 
always hoping for a  “break- 
through.” This is an expensive 
luxury for an applied research 
group. 

The indefinite approach we are 
taking, places the pilot-plant stage 
somewhere between the laboratory 
and the commercial plant. It also 
supplies a partial definition for the 
starting point of the pilot-plant 
program. It is that point at which 
our thinking and experimental pro- 
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gram become oriented towards ob- 
taining information specifically for 
final commercialization of the pro- 
ject. 


To Pilot or Not? 


The 


Cases 


number of 
where commercial _ plants 
were constructed entirely on the 
basis of laboratory data. One of 
the most commonly cited examples 
was the synthetic rubber program 
during the early years of World 
War II. For producing butadiene 
by the dehydration of normal buty- 
lene, almost all of the commercial 
reactor units were designed from 
data obtained in 1- and 2-in. di- 
ameter reactors holding 100 to 500 
ec. of catalyst. Construction of the 
production plants was well along 
before a larger reactor of several 
cubie feet catalyst volume was 
available to recheck the design 
data. Fortunately, no major 
changes in design were necessary 
as a result of this check. 

The success of this procedure is 
difficult to evaluate. Seven plants 
were built based on the same cata- 
lyst and feed stock. Four different 


record shows a 
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reactor designs were employed, in- 
volving variations in both mechani- 
cal arrangements and differences 
in space velocity, catalyst bed di- 
mensions and catalyst volume. The 
results were as follows: 

eReactor A — Almost no 
changes needed, only minor delays 
encountered in reaching full plant 
production. 

e Reactors B and C—Changes 
required in catalyst bed geametry 
were readily made due to simplicity 
of reactor and availability of ex- 
cess catalyst capacity. These re- 
actors were oversized for the plant 
production expected. Delays re- 
sulted in reaching full efficiency 
and utilization of feed stock, but 
not in attaining design produc- 
tion. 

¢Reactor D—Major changes 
required in reactors and operating 
variables. More than six months’ 
delay in reaching designed plant 
production. 

If we make the reasonable as- 
sumption that the construction and 
operation of a pilot plant would 
have taken 1 yr., it is obvious that 
considerable time was saved by not 
waiting for pilot-plant results. 
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PILOT PLANTS 


Since this was the prime factor 
during the emergency period when 
loss of our rubber supply was im- 
minent, the decision to proceed 
with plant construction without 
pilot-plant data was obviously cor- 
rect. 

Considering the results from an 
industrial point of view, one can 
see that the plants based on Re- 
actor A were completely successful 
in bypassing the pilot-plant stage. 
Actually, the larger of the two 
plants using this type of reactor 
was the lowest-cost producer of 
butadiene. The plants using Re- 
actors B and C were also successful 
in bypassing the pilot-plant stage 
from a technical point of view. 
These were somewhat  over-de- 
signed plants and they were higher 
in cost. 

The plants using Reactor D met 
considerable technical difficulty. 
In this case these plants had the 
lowest capital investment per unit 
of production. However, the lower 
capital cost was achieved at the 
expense of combining several func- 
tions and complicating equipment. 
This resulted in less flexibility of 
operation, greater difficulty in mak- 
ing necessary changes and loss of 
production. 

Another common example, where 
pilot-plant operation is said to 
have been bypassed, was the devel- 
opment of the processing steps 
leading to production of nuclear 
weapons. Again the stimulus of a 
war-time urgency put a_ high 
premium on time. In spite of this 
urgency, however, many of the 
processing steps were evaluated in 
pilot-plant units concurrently with 
the construction of the production 
units. The boldest extrapolation 
seems to have been made in the 
plutonium recovery plant at Han- 
ford. This plant was designed on 
the basis of laboratory data ob- 
tained with micro-gram quantities 
of plutonium. 


Example of Hanford 


H. D. Smyth in his famous 
“Smyth Report,” tells us that the 
original design of the Hanford 
plant was based on a precipitation 
process which gave promise of 
minimum risk of extrapolation. 
Furthermore this process could be 
separated into a series of steps 
or cycles in which similar equip- 
ment could be utilized. This limited 
the amount of equipment develop- 
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PILOT PLANTS... 


ment and permitted major changes 
in operational sequences without 
too much difficulty. Again we see 
the approach based on simplicity 
and flexibility to insure against 
major equipment alterations in the 
production unit. Obviously, since 
initial operation of this plant, 
many changes have been made as a 
result of improved extraction and 
separation techniques. 

We can see from these examples 
that it is possible to bypass the 
pilot-plant program and proceed to 
the design of a production unit. It 
is possible to save considerable 
time in this way. Even where sub- 
stantial delays are encountered in 
plant operation, there can still be a 
worthwhile time saving consider- 
ing the many months usually re- 
quired for pilot-plant design, con- 
struction and operation. 

Doubtless, as our understanding 
of unit operations, unit processes 
and equipment design improves, 
the hazards of large extrapolations 
-an be reduced. Each process ob- 
viously must be considered on its 
own merits in deciding whether it 
is possible to bypass the pilot-plant 
stage. 

The one point we must stress is 
to avoid complex, inflexible units 
when making large extrapolations. 
It is better to accept some loss in 
heat recovery and labor utilization 
in order to achieve more flexibility 
in operation and _ simplicity in 
equipment. Furthermore, there 
must be some premium on time to 
justify the risk of skipping over 
the pilot plant. Even brief delays 
in reaching production of a large 
industrial plant can easily cost 
more than a rather extensive pilot- 
plant program. 


What is a Pilot Plant? 


So far, we have dodged the nor- 
mal procedure of defining our sub- 
ject before discussing it. There is 
a good reason for our hesitation. 
With so much variety in pilot 
plants, it is clear that only a func- 
tional or methodological definition 
is possible. Jordan, in “Chemical 
Pilot Plant Practices’ (Inter- 
science, New York, 1955), states 
rather simply that “A pilot plant 
is a plant that pilots; it points the 
way; it furnishes data and experi- 
ence to aid in the difficult transi- 
tion from research to commerce.” 
However, he admits that this is too 
broad a definition and then modi- 
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fies it to a more usual description 
of a “scale model of a larger chemi- 
cal plant built of engineering ma- 
terials.” 

C. T. Montross, in his article in 
“Encyclopedia of Chemical Tech- 
nology,” Vol. 10, pp. 696-711 (In- 
terscience, New York, 1953), com- 
ments that “The point of view of 
the engineer, chemist or executive 
usually establishes the limits ap- 
plied to the term ‘pilot plant’.” 

This statement gives a clue to a 
potential definition which may be 
restated as “A pilot plant is what 
you think it is.” We are discussing 
a stage or phase in the sequence of 
process or product development. 
The pilot-plant stage may refer to 
one or several experimental units 
of varying complexity, size or time 
of operation. However, all are of 
identical purpose—to reduce the 
technical and economic risks to the 
point where capital investment ap- 
pears attractive and a reasonable 
return can be foreseen for the 
risks involved. Thus, we are dis- 
cussing an extremely practical and 
functional period in which eco- 
nomic appraisal must be the pri- 
mary yardstick and the profit-loss 
statement the final criterion of 
evaluation. 

It is difficult to define strictly 
the starting point and in some 
cases the end point of the pilot- 
plant stage. All we can do is list 
a set of postulates to which there 
may be many exceptions. 

¢The pilot-plant stage begins 
when the experimental work be- 
comes oriented towards providing 
process, design and technical data 
for commercial production. 

eThe pilot-plant stage may 
include both laboratory and bench- 
scale experimentation, as well as 
the operation of prototype or scale- 
model plants. 

¢The pilot-plant stage ends 
when the economic gain possible 
through continued experimentation 
becomes sufficiently small. 

In setting up these descriptive 
postulates, we are attempting to 
be more inclusive than restrictive. 
We specifically include laboratory 
experimentation in our second defi- 
nitive point to emphasize and 
underline the importance of co- 
operative effort in this stage of 
process development. We _ also 
avoid stipulating the end of the 
pilot-plant stage at the time of op- 
eration of the commercial plant. 
Many production problems and de- 


cisions in the early operating 
period involve capital risks which 
may be diminished by added ex- 
perimentation. While this type of 
work may be considered as “tech- 
nical service” rather than “pilot 
plant,” it is usually a continuation 
of process development by the same 
group and in similar equipment. 

Another type of pilot-plant work 
often neglected by the literature is 
the study of an existing plant op- 
eration. Here a process step or an 
equipment item in an operating in- 
dustrial plant requires further 
study. The engineer must set up 
a suitable experimental unit which 
will duplicate the existing larger 
installation to provide data for im- 
provement of operations. This is a 
sort of reverse size-extrapolation 
and an important aspect of applied 
research activities. In such a case a 
direct measure can be made of the 
improvement through research. It 
is another example of the variety 
of activities which are covered by 
the pilot-plant phase. 


What Pilot Plant Functions? 


The functions of the pilot-plant 
stage we have rather arbitrarily 
divided into four general cate- 
gories. Although they could easily 
be subdivided or combined, they 
provide a convenient organization 
for our discussion. 

1. Process Information—By this 
term we mean a knowledge of the 
main chemical reactions or physi- 
cal changes of the process—in 
short, the effect of process vari- 
ables on product yield and capital 
investment. It is obvious that these 
data can be obtained in units of 
various size. Often the pilot-plant 
stage merely re-examines in greater 
detail the most attractive area for 
commercial exploitation as shown 
by previous laboratory research in 
the same or other laboratory equip- 
ment. 

2. Effect of Size and Geometry— 
This function appears in direct 
contrast to Function (1). In many 
cases our knowledge of various ef- 
fects is so imperfect as to make 
large extrapolations extremely 
risky. In addition, we always have 
the problems of effect of tempera- 
ture and composition variations, 
and hold-up, to consider. 

Unforeseen effects of geometry 
can be important. Rushton et al. 
(Chem. Eng. Progress, 52, 819-28, 
1956), discussing the effects of 
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multiple mixing turbines on gas- 
liquid contacting, showed that two 
turbines mounted on a single shaft, 
and sufficiently close together to 
cause interaction, may give poorer 
results than a single turbine and 
produce queer flow patterns. Old- 
shue, at Rose Polytechnic’s Bio- 
chemistry Symposium in 1953, 
showed that either poorer, equal or 
better results could be obtained 
with multiple than with single tur- 
bines. This suggests that we 
should prefer to test on a rela- 
tively larger scale those reactions 
that depend on mixing for the con- 
trol of either gas-film or liquid- 
film resistances. 

It is worth noting that Jordan 
(loc. cit.) recommends that the 
size of batch (stirred) reactors be 
in the 100- to 200-gal. size range, 
since anything less will not be rep- 
resentative of industrial practice. 
This consideration is also impor- 
tant when a stirred vessel is used 
to precipitate a material which will 
require filtration. The type of 
crystal and the filterability of the 
slurry depend to a great and often 
unpredictable extent on the mixer, 
baffles and geometry of the reac- 
tion vessel. 

3. Engineering Design Data 
This topic covers a tremendous 
variety of information. It deals 
with many diverse types of experi- 
mental data. The ever-present 
problems of corrosion and ma- 
terials of construction may be ex- 
tremely important in some proc- 
esses, dictating the amount of 
capital investment required, and 
calling for long and laborious ma- 
terials-testing programs to find a 
suitable economic compromise. 
Much work of this type is carried 
out in the Atomic Energy program 
where considerable funds have been 
invested in “materials testing re- 
actors.” These are used to investi- 
gate less expensive structural and 
auxiliary materials which can 
withstand heat and radiation and 
thus reduce the capital cost of 
future atomic power units. 

In another process, variations 
in viscosity of an intermediate 
product might be of critical im- 
portance to the engineer designing 
heat exchange or fluid transfer sys- 
tems for that particular plant sec- 
tion. 

Many requests for engineering 
data develop along with the need 
for providing more accurate esti- 
mates of plant capital cost, and 
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Announcing a Comprehensive Series on 


Pilot Plants in Process Technology 


. The present article: Why use a pilot plant; when a pilot is not needed; what a 
pilot plant actually is; where piloting starts and ends; what it accomplishes; 
problems of scope, size, design, location and personnel. 


. Unit operations in the pilot plant: How the pilot plant engineer uses the unit 
operations concept; which unit operations most probably will need piloting. 


Equipment and safety in the pilot plant: How the pilot plant engineer chooses 
equipment and construction materials; how he provides for safety in equipment 


Data correlation and scale-up: How the pilot plant engineer uses the data gained 
in the pilot plant, via data correlations, size-extrapolation and scale-up proce- 
dures, to provide information for full-scale plant design. 
October 6, is to be a full-scale feature Report. 
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determining how much various por- 
tions of the process contribute to 
total investment or operating costs 
of the process. At this point the 
applied research department may 
be asked about substitute materials, 
more exact data on physical or 
chemical properties of materials in 
process, and whether certain com- 
binations or interchanges in the 
actual processing steps might be 
possible for greater economy in 
energy, equipment or operating 
staff. 

4. Quality Control—The primary 
purpose of most applied research 
is to develop a way to supply a 
product which can be sold. This 
usually means that the item in- 
volved in the transaction must be 
carefully identified, described and 
specified. Sometimes this is rela- 
tively simple. In other cases, rather 
complex testing methods are re- 
quired. The same problem exists 
for all raw materials needed for 
the process, since their quality may 
seriously affect the product char- 
acteristics. 

Consider a development problem 
in which determination of product 
quality is relatively simple—a 
chlorine-caustic cell, which uses 
brine as raw material and produces 
chlorine and a 50% solution of 
saustic soda. The development 
work may have been done with 
pure salt solution, but the commer- 
cial cell will be operated on natural 
salt which may contain magnesium 
and calcium salts and require puri- 
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fication. If any anolyte recircula- 
tion and resaturation system is 
used, as in mercury cell operation, 
the anolyte will require purification 
after addition of salt. 

Design of the purification system 
will be a function of the tolerance 
of the process and product for the 
various impurities. The purity of 
the chlorine and caustic soda solu- 
tion can easily be specified and 
determined. There is no need to 
provide samples of chlorine for 
testing by prospective customers. 
This is true also for caustic soda, 
except that possibly viscose manu- 
facturers may demand particularly 
low salt contents as part of their 
purchasing specifications. 

A quite different problem exists 
in the paint and plastics industries. 
If we are planning to produce a 
resin component, its action and 
quality will have to be determined 
by various prospective customers 
as a function of their products. 
Each customer will probably insist 
on testing our product in each of 
his own formulations before agree- 
ing to purchase any large indus- 
trial quantity. Part of the pilot 
plant stage will therefore involve 
producing enough material to test 
its marketability. As we learn 
more about the action of various 
intermediate products, we may 
learn how to forecast accurately 
their performance by analytical 
techniques—but this millenium is 
still in the future for many sub- 
stances. Where actual usage is still 
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the only criterion, we must include 
sizeable test facilities for product 
utilization as well as large pilot 
production units to provide samples 
as part of the program. 


Pilot Plant Problems 


In attempting to answer the 
question of “What is a_ pilot 
plant?” we dodged the issue and 
replied that it is what you wish it 
to be. Now it is time to consider 
the problems of this phase of in- 
dustrial research by asking 
“When?” and “How?” and 
“Where?” and “Who?’”. The ques- 
tions of optimum Timing, Design 
of Equipment, Location and Per- 
sonnel are difficult ones. To com- 
plicate the situation, their answers 
are often related since available 
personnel may set the time, location 
and type of equipment. 

Again, the relationships of causa- 
tive factors may be inverted. In 
many cases the type of process, as 
well as the personnel or equip- 
ment problem, will exert a definite 
influence. Just as the definition of 
a pilot plant avoids any restrictive 
descriptions, we must avoid too 
many axiomatic statements as to 
where pilot plants should’ be 
located, how they should be de- 
signed, when they’ should’ be 
started or stopped, or what type of 
personnel should be assigned to 
them. 

Scope—The experimental area 
to be covered by a pilot plant pro- 
gram should be carefully deter- 
mined. Not all portions of the 
process may require additional in- 
formation. Those areas. which 
have greatest effect on cost, and 
greatest uncertainty, should be em- 
phasized. Careful study of the eco- 
nomics of the process may reveal 
that only one or two steps really 
need extensive study. Even so, 
these steps will usually require 
running through the entire proc- 
ess. It seems that they are always 
in the middle of the flow sheet, 
such being the perversity of ex- 
perimental! work. Still, we may 
often find that a few tests in avail- 
able or easily assembled equipment 
will remove enough uncertainty to 
make the plant design technically 
and economically feasible. 

In deciding on the scope of the 
pilot plant, the chemical engineer 
has an unusual opportunity to ap- 
ply his special training. The unit- 
operation concept permits a careful 
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evaluation of each process step in 
the light of known correlations and 
data available on the particular 
unit operation under consideration. 
This approach will be discussed in 
the second article of this series. 

Size—The size of an _ experi- 
mental unit depends on the type of 
information desired and the proc- 
ess or operation under investiga- 
tion. For the present we shall set 
only the lower and upper limits 
of size. 

Obviously, quantity of product 
obtained in any chemical or physi- 
cal change should be sufficient to 
permit analytical determination of 
its quality, together with changes 
in quality caused by variations in 
processing conditions. This is an 
obvious minimum, but it requires 
evaluating the analytical proced- 
ures available. By decreasing the 
sample size needed, the analytical 
laboratory may aid in reducing 
the necessary size of the unit or in- 
creasing the number of data 
periods each day. In either case 
this materially decreases the cost 
of the program. 

The need for producing sample 
quantities of material for detailed 
testing by potential customers may 
dictate the upper-limit size of the 
experimental unit. Very often 
large semi-technical units are con- 
structed with this purpose in mind 
during the period prior to indus- 
trial plant operation. 

The problem of size extrapola- 
tion merits rather extensive dis- 
cussion as a separate topic. Since 
a pilot plant unit must furnish data 
for a larger operation, it must bear 
some relationship to the final in- 
dustrial plant. It is essentially a 
“model” and to be a good model 
the results must be applicable to 
the larger but similar object which 
is being tested. Further discussion 
of this topic will conclude this 
series. 

Design—The general design of 
the pilot plant is an extremely im- 
portant factor in its success. Most 
difficulties in pilot plant experimen- 
tation arise from mechanical and 
equipment inadequacies. This is 
particularly true in large, complex 
prototype plants where the aim is 
to produce sample quantities of 
material. Valves, pumps and pip- 
ing arrangements are responsible 
for more delays in the program 
than problems of chemistry. Since 
these delays are costly, and par- 
ticularly so in a potentially profit- 
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able venture, considerable effort is 
justified in detailed design and 
selection of components for experi- 
mental units. 

This will be the third topic of 
this series. 

Location—Where to put the pilot 
plant unit varies with the type of 
unit. For example, small experi- 
mental installations requiring a 
great deal of analytical work might 
preferably be located in the re- 
search group. On the other hand, 
large complex units can often take 
full advantage of a location within 
a production area where ample 
utilities, operating and mainte- 
nance personnel, and storage facili- 
ties are available. Of critical im- 
portance is a proximity to reliable 
analytical services. We can tolerate 
a great deal of effort in shipping 
feed stock or product if this will 
avoid sending samples for analysis 
and then having to wait for the 
laboratory report. 

Personnel Successful pilot 
plant work requires a great variety 
of personnel. The most important 
ability in addition to professional 
competence is that of being able to 
work cocperatively with others. 
The analyst, research chemist, en- 
gineer, operator, maintenance man, 
statistician and clerk must all lend 
their talents to successful prosecu- 
tion of the program. Chemical en- 
gineers are ideally suited to this 
work by their breadth of interests 
both in pure chemistry and in the 
pursuit of various engineering 
sciences. 


Economie Function Is Dominant 


In our discussion so far, we have 
introduced our subject by outlining 
the functions and problems of those 
areas of applied research activity 
which we have defined as the pilot 
plant phase. And we have con- 
sidered examples where the entire 
pilot-plant program was success- 
fully bypassed. The most apparent 
characteristics of a pilot-plant pro- 
gram are the numerous types of 
experimental work that may be 
needed, and the difficulty in setting 
up any definite procedures. The 
primary function is an economic 
one, to insure the productive use 
of investment capital with a risk 
commensurate to the _ potential 
profit. Costs of both the experi- 
mental program and the future in- 
dustrial plant are the dominant 
theme. 
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Molecular diffusion controls .. . 


Meehaniecs 


of Mass Transfer 


How to establish mathematical relations and how driving forces, 


equilibrium conditions and resistances influence mass transfer. 


JAMES 0. OSBURN, State University of Iowa, Iowa City, Ia.* 


Understanding the underlying principles of mass 
transfer is often helpful for the intelligent selec- 
tion and application of processing equipment. Last 
month, Chem. Eng., Mar, 24, 1958, p. 145, we re- 
viewed the general characteristics of mass transfer. 
Now we'll examine the driving forces that cause 
mass transfer to take place. 


What Makes Mass Transfer Work 


Mass transfer takes place by the motion of mole- 
cules. We find this motion taking place within a 
single phase whenever there is a concentration dif- 
ference. To a large extent the motion is described 
by the diffusion equation: 

Oo” ron 6; 


a0 Dap (1) 


The term D is the diffusion coefficient whose dimen- 
sions are length’/time. The term C is concentra- 
tion, 8 is time and Z is the length of the diffusion 
path. 

We can integrate Eq. (1) under a variety of con- 
ditions to give useful equations. For some of these 
see “Mass Transfer Operations,” R. E. Treybal, 
McGraw-Hill Book Co., New York (1955). How- 
ever, these solutions involve the assumption that 
only molecular diffusion is taking place. 


* To meet your author see Chem. Eng., Mar. 24, 1958, p. 168 
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Usually, molecular diffusion is helped by gross 
movement within the phase. This movement is 
known as eddy diffusion. As a matter of fact, if 
we want to measure the molecular diffusion coeffi- 
cient, we find that one of our biggest difficulties is 
to eliminate eddy diffusion. 


Concentration Ditference Aids Diffusion 


Because of eddy diffusion, we can’t often use the 
molecular diffusion equations to describe mass 
transfer successfully. However, we can use them 
to point out some of the characteristics of mass 
transfer. 

For example, let’s consider the equation for the 
diffusion of two ideal gases through each other. 
Also let’s assume the same number of moles of each 
gas are diffusing. For this case, the equation is 


(pa —"paz) (2) 


Da 
Na= RT: 
Note in this equation that the number of moles 
transferred N, is directly proportional to the par- 
tial pressure difference; and inversely proportional 
to the distance through which diffusion of the gases 
takes place. 

Here, we see that the partial pressure difference 
is the driving force for diffusion. In a gas, the 
partial pressure of a component is a measure of 
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the concentration. We can generalize from this case 
and say that the rate of mass transfer varies 
directly with the difference in concentration. The 
concentration difference is the driving force for 
mass transfer within a phase. 


Stagnant Films Hinder Diffusion 


If concentration difference is the driving force 
for mass transfer, what is the resistance? In gen- 
eral, we can say that resistance is caused by colli- 
sions of diffusing molecules with other molecules. 
Another of the diffusion equations shows this rela- 
tion. The relation for the steady-state diffusion 
of ideal gas A through a stagnant gas B is given by 
the following equation: 


DaP 


N a ; R Tzppm 


(pai — Paz) (3) 
Our illustration shows this situation. Here, as 
before, the driving force is the partial pressure 
difference. 

Acting to decrease the rate of diffusion is the 
quantity ps» which is the log mean partial pressure 
of the inert gas. It’s defined as 


P pe — Pa 


PaM = iy (Pm/ Pai) @) 


The resistance to diffusion in this case is the com- 
bination of the distance z and the effect of the inert 
gas. 

We will find an application of this equation in 
mass transfer where one phase is essentially pure. 
Such a case might be the absorption of a pure gas, 
or the saturating of one liquid with another par- 
tially miscible one. 

For the pure phase, p,, approaches zero. We find 
in such cases that the resistance to mass transfer 
in the pure phase is negligibly small. Of course, 
in Eq. (8) N,z is finite because for a pure phase 
(Pu—DPa) is practically zero. 


How Diffusion Occurs in Liquids 

We can write similar equations for liquids and 
solids, using mole fractions and concentration units 
instead of partial pressures. We also eliminate the 
term RT which is characteristic of ideal gas cal- 
culations. Eq. (2) becomes 


DiC 


Na =p (Xa — Xa) (5) 


Also, Eq. (3) becomes 


. Dal (Xa. — X a2) 
Na, = —, ~ ) 
’ X puZ (6) 


Diffusion is slower in liquids than in gases and 
the higher density of liquids means that eddy dif- 


fusivity is relatively more important. We modify 
the diffusion equation by including the eddy diffu- 
sion coefficient E, as the following equation shows: 


(Da + Ev) (C) (Xa — Xa) 


Na 


Again our illustration shows how the two types of 
diffusion contribute to the total mass transfer. 
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The eddy diffusivity 2, depends on the degree of 
turbulence or the conditions of flow. It is difficult 
to evaluate E,. We don’t usually try to separate 
D, and E,, nor can we measure the film thickness 
in most cases. Consequently we group these three 
terms together and correlate them empirically. 
We'll discuss some of these correlations in a later 
article. 


Mass Transfer Between Phases 

So far we’ve been dealing with the movement of 
material within a single phase. Most mass transfer 
operations, on the other hand, involve transfer from 
one phase to another. Let’s see how the two sub- 
jects are related. 

In transfer from one phase to another, there are 
actually three processes taking place. First, mole- 
cules travel by molecular and eddy diffusion from 
the bulk of one phase to the interface between the 
phases. Second, they get across the interface. And 
finally, they diffuse into the other phase. 

The diffusion to and from the interface is a sin- 
gle phase transfer. We have already considered 
the factors which affect this motion. Now we can 
examine the situation at the interface. 


Driving Force Is Zero at Equilibrium 

Actually, the existence of an interface is a logi- 
cal hypothesis, since we can’t actually measure or 
observe the conditions right at the interface. We 
know that there is a sharp concentration gradient, 
where one phase changes to the other. But we 
aren’t quite sure whether the zone of transition 
extends one molecule or 100 molecules into the 
phases. The depth of this zone makes a difference 
in the interfacial resistance. 

When we consider equilibrium, we are on surer 
ground. At equilibrium, there is no net transfer, 
so the composition of a phase is uniform. The com- 
positions of phases in equilibrium are related to 
each other in some way; but in general they are 
not equal, Since there is no mass transfer, there 
must be no driving force. If the phases are not at 
equilibrium, mass is transferred at a rate depend- 
ing on the displacement from equilibrium. 

Since equilibrium is so important to mass trans- 
fer, let’s look at some of the equilibrium relation- 
ships which we can use for the different operations. 


Equilibrium Relationships 

In distillation, we use the familiar vapor-liquid 
equilibrium diagram for two-component equilib- 
rium. We commonly use mole fractions for con- 
centration units. This is particularly helpful if 
we use Raoult’s law for calculating equilibrium 
from vapor pressures. Rauolt’s law is written 


(8) 


Likewise, with a constant relative volatility the 
mole fraction units are convenient. The equation 
of the equilibrium curve is 

ala (9) 


Te Tae Dae 
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However, if we make experimental measurements 
and use the enthalpy-concentration diagram for cal- 
culations, the units are weight fractions. In this 
case, the extra labor of calculating mole fractions 
does not give any advantage. 

In absorption we must use more care in choos- 
ing units. Equilibrium is expressed as 

p (pressure units) vs.c (lb./cu. ft.) 

p (pressure units) vs. C (lb. moles/cu. ft.) 

y (mole fraction) (mole fraction) 
y’ (weight fraction) (weight fraction) 
Y (weight ratio . (weight ratio) 
We must be familiar with methods of conversion 
of units to be able to use all of the preceding 
relations. 

Let’s examine the dimensional quantities that we 
often use in some of the mass transfer operations. 

A useful correlation for absorption equilibrium 
is Henry’s law. We find Henry’s law in a variety 
of forms including: 

Hx (10) 
HC (11) 
He’ PF (12) 
y =mxX (13) 
Y = MX (14) 

In extraction, the weight or mole fraction in one 
phase is plotted against that in the other phase. 
Concentration units in lb./cu.ft. are also used. The 
distribution coefficient is the ratio of the weight 
fractions of the solute in two phases. 


m= y/x (15) 


Adsorption equilibrium is usually given as weight 
or volume of adsorbate per pound of solid against 
partial pressure, mole fraction or concentration in 
the fluid phase. 

For crystallization and dissolving the equilibrium 
relations are the solubility diagrams. We will find 
these in units of mole fraction, weight fraction and 
in weight per unit volume. Some of the equilib- 
rium relationships are shown in the adjoining 
diagram. 

When using equilibrium data for mass transfer 
we must be able to handle a variety of units. 


Gas Diffusion Is Different 


Gas diffusion is unique because it is a non- 
equilibrium process. The separation obtained when 
a mixture of gases diffuses through a barrier de- 
pends on a difference in the diffusion speed of the 
gases. Only when there is motion do we obtain 
fractions with different compositions. However, 
we may plot pseudo-equilibrium diagrams as shown. 
These diagrams show how the mole fraction in the 
permeated gas depends on that of the gas which 
remains. Although this isn’t true equilibrium, we 
can use it to calculate the number of stages just as 
we do an equilibrium process. 


What Happens at the Interface 
We have equilibrium at the interface when two 


phases are in equilibrium. But what if the phases 
are not at equilibrium? 
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Equilibrium Data: A Complex of Units 


m=mole fraction /mole fraction 


M=mole ratio/ mole ratio 


Freundlich 
equation 


nas 


Brunauer- Emmett 
equation 


Vm Q Vm¢ p. 0 
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Most design calculations make use of the two- 
film theory. We assume that there is equilibrium 
at the interface under all conditions, and that all 
resistance to mass transfer is in the fluid on either 
side of the interface. This assumption works all 
right for most purposes. If there is any interfacial 
resistance, it can be lumped together with one of 
the fluid film resistances without being detected or 
causing any trouble. 

In certain cases, however, we can detect an inter- 
facial resistance and should include it in our eal- 
culations. In the previous article Chem. Eng., Mar. 
24, 1958, p. 145, we mentioned three cases of this 
kind. Let’s look at one of these cases more closely 
to see the effect of interfacial resistance. 

An article published by Emmert and Pigford 
[| Chem. Eng. Progress, 50, 87-93 (1954) | describes 
a method for including interfacial resistance in 
absorption calculations. Only a fraction of the 
solute molecules which reach the interface actually 
gets across to the other phase. This fraction is 
named the accommodation coefficient with the sym- 
bol a. Values of a are amazingly low, being in the 
order of 10° for the absorption of carbon dioxide 
in water. 

We separate the liquid film coefficient into two 
parts. One results from the resistance to diffusion 
in the liquid and the other due to interfacial re- 
sistance. In terms of film coefficients, 


- Porous 
} barrier 
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ky, = Apparent liquid film coefficient 





kr’ = True liquid film coefficient. 


. aoVit~4ac c;* = Liquid phase composition in equilibrium with gas phase 
Weller - Steiner eq Yp= 2a M = Moles of gas striking a unit area of surface per unit 


time. 
ag is a constant; c=kx,, b=-(I-x,)ta+c 
We calculate M from kinetic theory by the equation 











where C, is the concentration in the gas phase and 
u is the root means square velocity of the gas 
molecules. 

The adjoining diagram shows how the interfacial 
resistance adds to the other resistances. 

We won’t need to worry about accommodation 
coefficients if we use rate data which were deter- 
mined under conditions similar to those we plan to 
use. However, if we are trying to extrapolate data, 
it would pay us to examine accommodation coeffi- 
cients more closely. 


Coming: How to Use Mass Transfer Rates 











In this article, we show a picture of what is hap- 
pening in the mass transfer operations. The pic- 
eee <n ’ a : ture is that of molecules diffusing to an interface, 
True liquid- film Interfacial getting across the interface and diffusing into the 
resistance resistance other phase. This situation is common to all mass 

| transfer operations. 
Kk. Our next article shows how to use this concept 
in writing rate equations for constant conditions 
and how to use these equations in various 

situations. 


Apparent liquid- film resistance 
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Continuous Solvent Stripper 
Continuous Gas Solids Reactor 
Continuous Vacuum Dryer 


Now, at one convenient 
location, you can test- 
dry your materials in 
a variety of 

equipment 


PROCESS EQUIPMENT 





At General American’s East Chicago pilot plant, you can 
test the drying or reacting of your materials in the widest 
range of drying equipment ever assembled in one place. 

Louisville Dryer engineers will work with you—study 
your materials and needs, make recommendations for type 
of equipment, size and heating medium. You can check 
these recommendations for yourself through practical tests. 
Your Louisville Dryer is then engineered for most efficient 
and economical service— built specifically to meet 
your needs. 

To test the drying of your materials in all these different 
types of drying equipment, call in a Louisville Dryer 
engineer. There is no cost or obligation. 


LOUISVILLE DRYING MACHINERY UNIT 


—_— GENERAL AMERICAN TRANSPORTATION CORPORATION 


Dryer Sales Office: 139 S. Fourth Street, Louisville 2, Kentucky * Eastern Sales Office: 380 Madison Avenue, 


New York 17, New York * In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 
General Offices: 135 South La Salle Street, Chicago 90, Illinois. 
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Simple Statistics Beats Blend Problem 


Unawed by newer mathematicel techniques this plant saved 


a $75,000 investment by a simple statistical approach. 


L. E. 


Louraine 


Monsanto Chemical Co., Texas City, 


Many articles have appeared 
recently on linear programming, 
operations research and_ re- 
sponse models. In the rush to 
learn and use these more exotic 
techniques is seems that many 
people have forgotten the older 
methods of control charts and 
“sigmas.” 

At Monsanto we recently used 
only the simplest statistical ap- 
proach in solving a_ blending 
problem, which realized a con- 
siderable increase in plant ca- 
pacity, plus a large saving in 
capital expenditure. So, it seems 
worthwhile to recall that old- 
fashioned statistics may still be 
useful in many Cases. 

The Problem—Past 
in blending a certain polymer 
had been to blend for a time 
equivalent to 400 revolutions of 
the blender. With this blending 
time we found that a planned 
capacity increase would require 
another blender, plus conveyor 
and electrical extensions, all of 
which would have meant an ap- 
proximate $75,000 capital ex- 
penditure. 

The Solution—Plant  experi- 
ence had indicated that this 
blend time was much too long. 
Our problem was to demonstrate 
this and show whether blend 
time could be reduced without 


practice 


Texas. 


a decrease in the quality of 
product. 

We devised an experiment in- 
volving the blending of a 50-50 
mixture of black and white poly- 
mer cubes. In several runs we 
used blending times equivalent 
to 5, 10, 30, 50, 100, 200, 400 
and 800 revolutions. At the end 
of each time we stopped the 
blender and took ten 0.5-lb. 
samples at various random spots 
in the blender by means of a 
put-and-take scoop attached to a 
long handle. 

With each sample we sepa- 
rated the black and white pellets 
and weighed the individual com- 
ponents, calculating blending 
efficiency from the ratio of each 
component in the samples. Sig- 
mas were calculated for each 
set of ten samples and these sig- 
mas compared for significant 
differences. Also, the averages 
of blending efficiencies for 50 
revolutions were compared sta- 
tistically. We found no statisti- 
cal significance in these com- 
parisons. 

The graph above shows how 
blending efficiency varied with 
blender revolutions. An effi- 
ciency of 90% was reached after 
40 revolutions, and of 100% be- 
tween 100 and 200 revolutions. 
After 200 revolutions there ap- 


April 21, 1958—Cnemicat ENGINEERING 


pears to be a slight decrease or 
leveling off in efficiency. 

As a result of these experi- 
ments we were able to decrease 
blending time to 200 revolutions. 
This made it possible to increase 
throughput enough to take care 
of the new production require- 
ments and another blender was 
thus proved unnecessary. 
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Build a Dust Hood 
For Drum Filling 


P. R. Wiewandt 

Process Engineer 
Purex Corp., Ltd. 
South Gate, Calif. 

Sketched above is a drum dust 
hood which we use on a pack- 
aging line where broken and re- 
jected packages of dusty ma- 
terial must be collected. With 
minor revisions, we have found 
it adaptable to several applica- 
tions, including reclaiming prod- 
uct from packages which have 
to be cut open and put into 
drums, 

The 


hood is useful wherever 





new ways to solve problems — with chemicals 





A NEW FOUNDRY SAND BINDER is prepared from starch, 
water, a water-soluble urea-formaldehyde and 
phenol-formaldehyde resin, and a small amount of 
paraffin wax dispersed in emulsified form. The 
wax vaporizes at the temperature of the molten 
metal and decomposes to give carbon at a 
temperature of 1,000 F. 


HIGH PRECISION TEMPLATES ON SHEET METAL can now be made 


by a photographic method in which the metal 
surface, coated with a light sensitive substance, 
is exposed to actinic light through a dimen- 
sionally stable, light-transmitting, flexible 
sheet. This sheet has a glass-fabric base, 
impregnated with a polyester resin polymerized 
from a dihydric alcohol of the glycol group. The 
transmitted image is then developed on the sheet 
metal surface, 


A PATENTED METHOD FOR MAKING BORON NITRIDE BODIES 
comprises heating a mixture of boric acid and 
tricalcium phosphate in an atmosphere of ammonia. 
Minute crystals of boron nitride are formed in 
the resulting product. These crystals, about 0.5 
micron in size, are next placed in a mold and hot 
pressed to form a boron nitride body having an 
apparent density of about 2. 


A NEW AMMONIA-CONTAINING DETERGENT POWDER said to be 


stable, free-flowing and non-caking, contains a 
high percentage of ammonium bicarbonate. Other 
essential ingredients include small amounts of 
anhydrous alkali metal polyphosphate and a dry 
solid surface active agent from the group 
consisting of alkyl aryl sulfonates. 

information appearing here is published as a service to readers. Athough we do 


ili d not make the end products mentioned, we can supply you with these basic 
it = chemicals: 


hemi | ethanolamines ¢ ethylene oxide ¢ ethylene glycols ¢ urea * formaldehyde 
ca U.F. Concentrate-85 *¢ anhydrous ammonia * ammonia liquor * ammonium sulfate 


sodium nitrate ° methanol ° nitrogen solutions . nitrogen tetroxide 
fertilizers and feed supplements 


Nitrogen Division * Department AP5-5-1 * 40 Rector Street, New York 6, New York 


CHEMICAL ENGINEERING—Aprtil 21, 1958 167 





PLANT NOTEBOOK .. . 


drums are to be filled with dusty 
materials, provided a dust col- 
lection system is available. The 
amount of air needed for this 
type of hood is low. For the size 
shown a flow of 150 cfm. of air 
will insure a 200-fpm. velocity 
across the smallest open face 
of the cone. 

The hood is connected to the 
dust collection system by a 3-in. 
I.D. flexible hose which, with 
the lightweight construction of 
the hood, makes it easy to move 
from drum to drum and also 
tends to make it somewhat porta- 
ble. 

The hood is small and requires 
only a small amount of air for 
efficient use, owing to its down- 
draft principle. A person work- 
ing over it is not required to 
work in a dusty atmosphere as 
is the case with most compart- 
ment-type hoods. 


One Slide Rule Setting 
Finds Solids Dilution 


Merton Allen 

Chemical Engineer 

General Engineering Laboratory 
General Electric Co. 
Schenectady, N. Y. 


Calculating the amount of 
solvent to add to a solution or 
suspension to change the solids 
percentage from its initial value 
to some lower value is often 
cumbersome and may lead to a 
mathematical error. Here is an 
easy solution to the problem 
which can be calculated as 
simple proportion with one set- 
ting of your slide rule. 

If we let S, equal the known 
percentage of solids _ initially 
present, S, equal the desired 
percentage of solids after dilu- 
tion, and A equal the unknown 
percentage of solvent to be 
added: 


Sw = 100[S;/(100 + A)] (1) 
A = 100(S;/S.) — 100 (2) 
(A + 100)/S; = 100/S, (3) 


The third form of the equation 
is used for solution on the slide 
rule. For example, if the initial 
solids concentration is 40% (S,) 
and we want to decrease it to 
25% (S.), we set 25 on the 
D-scale under 100 on the C- 
scale and find (A + 100) = 160 
on the C-scale over 40 on the D- 
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scale. Hence, if (A + 100) is 
160, then A = 60%, meaning 
that if we add new solvent to 
the extent of 60% of the weight 
of initial solution, then the final 
solids concentration will be 25%. 


Sight Glass Checks on 
Exhaust Steam Quality 


Richard Minser 
Cleveland 18, Ohio 

Whether or not exhaust steam 
from reciprocating equipment 
such as steam engines, pumps 
and compressors can be used 
safely for heating depends 
largely on how dry it is and 
whether it contains cylinder oil. 


If it is wet it may waterlog. 


heating surfaces and retard heat 
transfer. If it contains oil it 
can foul heating jackets and 
coils, gum up valves, and form 
a heat-insulating blanket 
throughout the system. 


I recently visited a plant that 
had devised a handy sight glass 
for checking on the dryness of 
the steam and on the efficiency 
of the deoilers or steam sepa- 
rators in the exhaust line ahead 
of the heating application. It is 
well to check these factors be- 
fore making the application. 
Once installed, it is a good idea 
to check periodically. Any ab- 
normal showing of oil will mean 
that the separator should be 
cleaned, that it is inoperative, 
or that the quality of the 
cylinder oil is not what it should 
be. 

The sketch shows how this 
sight glass is made from stand- 
ard components, with a little 
machining and welding. 

As the sketch shows, a nozzle 
machined from a piece of bar 
stock is screwed into a tapped 
hole in the steam pipe. A short 
length of pipe is welded to one 
end and a manifold welded to 
the other. The manifold, made 
from a blank flange, is bolted to 
another similar flange drilled 
to connect to a sight glass and 
to a return line. The sight glass, 
a standard design, connects at 
the bottom to a tee and sampling 
cock, with the tee side outlet 
return line connected back to 
the manifold. 

When installed some of the 
steam bypasses through the 
sight glass which collects both 
condensate and oil. Periodically 
the contents is drawn off for 
analysis. Installing such sight 
glasses both before and after 
the separator will shown whether 
that device is working properly. 





COMING MAY 19: Sizing Equipment for Flowsheets 
By Robert H. Berg, Winner of the March Contest 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice. the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Design Notebook. 

Each period’s winner will be an- 


‘nounced in the second following 


issue and published in the third or 
fourth following issue. 

$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y. 
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3 CUBIC FEET A MINUTE 


Speed production, lower costs...automatically 
with Readco Continuous Double Arm Mixers 


You can step up production and reduce costs of processing 
dense and viscous materials with this rugged Readco 
mixer. Built for continuous, automatic operation, it will 
turn out 14 to 3 cubic feet per minute... in a completely 
homogeneous mix. 

Overlapping action of mixing paddles fully disperses ingre- 
dients while moving them along to discharge. Temperature 
controlling jackets for heating and cooling are stand- 
ard equipment. 


For further information on Readco mixing equipment, see 
Chemical Engineering Catalog pages 1483 to 1490. 


READ STANDARD 


Whatever the mixing job: a READCO mixer! York, Pennsylvania 
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New Optical Methods Spot Hidden Corrosion 


¢ Improved borescope takes panoramic photos of corrosion inside pipe. 


© New technique takes flattened-out picture of cylindrical parts, 


@ Plastic impressions permit study of corrosion in inaccessible areas. 


J. M. Holeman, General Engineering Laboratery, General Electric Co., Schenectady, N. Y. 


In many cases it is necessary 
to make optical measurements of 
corrosion progress. But the 
usual methods of photography 
and microscopic observations 
leave much to be desired. Many 
are inaccurate or do not permit 
getting into inaccessible areas 
of equipment. 

Actually there are techniques 
and instruments available which 
considerably increase the scope 
and accuracy of corrosion meas- 
urements—but not many chemi- 
cal and corrosion engineers are 
familiar with such specialized 
equipment. 

We hope to remedy this situa- 
tion here by discussing some of 
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the new and novel practices. For 
instance: 

¢Most borescopes for 
serving the inside of pipes only 
show a small round area. A big 
improvement is the panoramic 
borescope, using a wide-angle 
lens (above). 

eAn_ ordinary 
of a cylindrical object shows 
about one-third of the surface. 
An improved technique produces 
a complete, flattened-out image. 

¢For very difficult-to-get-at 
regions it pays to make a plastic 
impression and take your meas- 
urements off this replica. 
> Getting Inside Pipe—In one 
problem it was necessary for us 


ob- 


photograph 


April 21, 


to document progress of corro- 
sion on the inside wall of a pipe. 
There are instruments for mak- 
ing such observations, known as 
borescopes, available as small as 
0.125 in. in diameter. Some 
larger sizes are made in lengths 
as great as 50 ft. Flexible 
models can be purchased for 
looking into curved or crooked 
bores.” 

Some manufacturers provide 
a camera to photograph the im- 
age seen through the borescope. 
In our study both the usual bore- 
scope and camera proved to be 
inadequate most borescopes 
show an image of a small round 
area on the side wall of the pipe. 
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ROTATING CYLINDER permits photograph of entire corroded surface. 


To photograph the entire inside 
surface of a pipe 30 ft. long 
would require several thousand 
exposures. Even if these could 
be made, identification of in- 
dividual areas would be almost 
impossible. 

Optical solution to this prob- 
lem was a “panoramic” bore- 
scope which incorporates an ex- 
treme wide-angle lens. 

In a single field of view this 
shows a strip all the way around 
the pipe interior and an inch 
or more in length.’ 

To this instrument was added 
a 16 mm. motion picture camera 
and a drive mechanism to feed 
the camera into the pipe at a 
slow constant speed. When the 
film is processed and projected, 
effect is that of travelling 
through a large well-lighted tun- 
nel. 

Not only is all the interior 
surface well covered, but the 
gradual advance of the instru- 
ment produces a_ constantly 
changing perspective of any de- 
fect in the surface. This chang- 
ing perspective, when viewed as 
a motion picture, gives the 
viewer a good estimate of the 
depth relation of surface de- 
fects. 
PInaccessible Surfaces — In 
some corrosion studies it is 
necessary to view the inside 
surfaces of small holes at con- 
siderable magnification. The 
normal borescope is limited to 
about ten times magnification, 
but in some cases it is possible 
to build a special microscope 
which is very long and thin, con- 
taining a right angle prism. 

There is also on the market a 
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special microscope sold under 
the trade names Opton‘ and 
Cycloptic® which have much more 
working distance than a stand- 
ard instrument. One commer- 
cial model allows stereoscopic 
viewing at variable magnifica- 
tion from 3 to 40 power in the 
bottom of holes up to 8 in. deep. 
This is several times as great 
as the conventional microscope 
will allow. 

It is also possible to rebuild 
one of these instruments to al- 
low inspection of surfaces as 
much as 24 in. from the micro- 
scope. 
> Better Cylinder Photos—In 
another problem, we had _ to 
study the effect of corrosion on 
the surface of metal cylinders. 

Ordinary photographs of the 
outside of a cylindrical object 
only show about one-third of its 
surface. Also, slight differences 
in lighting or position of the 
cylinder make a considerable dif- 
ference in the interpretation of 
surface defects. 

Optical solution to this prob- 
lem was a special camera with 
which an entire cylindrical sur- 
face can be photographed when 
it was normal to the lens and 
under forty-five degree incident 
lighting. Under these condi- 
tions, the surfaces are easily 
compared and interpretation of 
the progress of corrosion 
greatly simplified. 

This special camera is called 
a “development surface” camera 
and is a relative of the circuit 
camera used to take group photo- 
graphs. The first model of the 
developed surface camera placed 
the cylindrical section on a 


mandrel where it revolved about 
its axis. A camera lens formed 
a nearly full size image in the 
camera on aé_e sheet of film 
wrapped around a wooden cylin- 
der. To limit the area imaged 
at one time, a xs-in. wide slit, 
as long as the image, was placed 
just in front of the film. 

Rotation of the object and 
film were synchronized by gears 
on their shafts and a connecting 
chain. A slow speed motor was 
provided to rotate the two. 

Operation of the camera 
amounted to unrolling the image 
from the pipe and rolling it on 
a cylinder of film. After proc- 
essing, the flattened-out image 
presented a developed surface 
picture in which every area was 
photographed when it was nor- 
mal to the lens axis. Later 
models of the camera use flat 
film in ordinary film holders and 
are completely automatic. 

An external lever now displaces 
the slit plate a small fraction of 
an inch either side of its normal 
position on the lens axis. Two 
pictures are taken, one with the 
slit displaced to the right, the 
other to the left, and when these 
were processed and printed they 
can be viewed stereoscopically. 
>Stereo Views Are Best—The 
stereo pictures produced by the 
developed surface camera, or 
any other camera can be viewed 
in a number of ways. 

Small prints can be viewed in 
an old-fashioned postcard-size 
stereoscope, 

Larger prints or transparen- 
cies can be viewed in a stereo- 
scopic medical X-ray viewer 
such as is sold by several sup- 
pliers of X-ray equipment.* 

Best results have been ob- 
tained by using a stereoscope 
made for viewing aerial photo- 
graphs.” A good instrument will 
take prints of almost any size 
and will have variable magnifi- 
cation from one to six or eight 
power. The lower power allows 
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USCOLITE PLASTIC PIPE 


PIPE DREAMS come true! 


2 _ Mr. Usco introduces the complete family of pipe, valves and fittings! 
y ie 


» 


USCOFLOW is a new, black utility pipe, 


USCOWELD* Fittings are the only sol- 
vent-weld fittings with an interference fit. 
Greater joint strength, faster insertion 
Non-porous, leak-proof. Made of 
either Uscolite CP or RV materials. 


The “Usco” Plastic Pipe Line of precision-molded 
pipe and fittings for every corrosion and flow 
problem includes elbows, tees, couplings, flanges, 
reducing bushings, plugs, caps, nipples, bends. 


ye 
USCO* VALVES offer a choice of either 


Hills-McCanna diaphragm valve o1 
Vanton “Flex-Plug” gate valve. 


Mechanical Goods Division 


United States Rubber 


RUBBER 


especially suited where low first cosis 
are a factor. It is a blend of styrene- 
base resin and synthetic rubber for 
good impact resistance and high ten- 
sile strength. 


When you think of plastic, think of your “U.S. 
Distributor. He’s your best on-the-spot source 
of technical aid, quick delivery and quality 
plastic pipe and fittings. 


# Patent applied for 


Rockefeller Center, New York 20, N.Y. In Canada. Dominion Rubber Company, Ltd. 
pany 
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CORROSION FORUM 


a general overall view and the 
high power detailed in- 
formation on any area of inter- 


gives 


est. 

The stereoscope will not al- 
low measurements of depth rela- 
tionships, but will make it pos- 
sible to estimate them. 

If a standard is prepared with 
engraved or drilled scratches or 
pits of known depth, then stereo- 
photographs of this piece can be 
used to calibrate the  user’s 
mental estimation process. With 
the aid of such a standard, very 
satisfactory and rapid estimates 
of depths can be made in the 
range 0.001 to 0.050 in. By using 
exaggerated stereopsis and mag- 
nified viewing, the range can be 
extended to estimate depths as 
small as 0.0001 in. 

In cases where mental esti- 
mates are not good enough and 
actual measurements must be 
made, a different instrument 
known as a_ stereocomparator 
can be used.” This device is nor- 
mally used to make topographi- 
cal maps from aerial photo- 
graphs, but can be used for 
macrophotographs as _ well. 
Good quality pictures can _ be 
measured to within 0.0001 in. in 
the third dimension. 
> Replicas for Tough Problems 

When it is impossible or im- 
practical to build a_ special 
microscope to view an inacces- 
sible surface, it is advantageous 
to replicate the surface and ex- 
amine the replica with a con- 
ventional instrument. 

It is quite simple to replicate 
the inside surfaces of deep holes 
as small as 0.375 in. (others as 
small as 0.062 in. have been 
replicated). Radioactive sur- 
faces can be replicated by re- 
mote control and the replicas 
examined with relatively little 
hazard. 

The simplest way of making 
replicas is to use cellulose ace- 
tate film. This can be obtained 
in rolls ?-in. wide. 

To make an impression first 
cut a short length of the film 
off. Surface to be replicated is 
wet with a solvent, such as ace- 
tone, and the plastic film pressed 
to the surface with the thumb 
or a piece of sponge rubber. 
After ten seconds the film is 
stripped off and mounted for 
viewing. 

A replica costs less than a cent 


to make and the process requires 
little skill. 

Replicas form a_ permanent 
record of the surface and can 
be measured, photographed or 
viewed with a microscope. De- 
tail is almost infinite. 

In most corrosion studies the 
replicas can be studied under a 
low-power stereoscopic or high- 
power monocular’ microscope. 
The lighting can be transmitted, 
incident, vertical, oblique, or a 
combination of these and the 
best lighting for any particular 
surface texture has to be found 
by trial. 

It is possible to prepare them 
further for electron microscope 
examination and make well-de- 
tailed photographs enlarged 75,- 
000 times. These photographs 
show details as small as a few 
angstroms. 

Replicas of surface 
can be measured with good re- 
liability. In many tests the 
widths of a large number of 
scratches were measured both 
on the specimen and on replicas 
of the same specimen. In every 
case the two measurements 
agreed within 1°. These longi- 
tudinal measurements can be 
made with a travelling micro 
scope’ or an ordinary microscope 
equipped with a filar micrometer 
evepiece. 

Depth measurements, made on 
replicas, are reliable indications 
of the actual depths of surface 
defects existing on the original. 
Depth measurements can be 
made with any microscope hav- 
ing an objective with a shallow 
focus and a calibrated fine focus 
knob. 

Most microscopes will read to 
2.5 microns. More sensitive 
and convenient measurements, 
however, can be made with a 
special depth measurement 
microscope which can be pur- 
chased calibrated in either Eng- 
lish or metric units and reading 
to 1 micron or better.’ 
Special Equipment—Certain 
types of surface irregularities 
with low amplitude and more or 
less uniform undulations are ex- 
tremely difficult to see either in 
the original or in replica. Ex- 
amples of this condition are the 
“orange peel’ surface on plate 
glass and the “ripple” some- 
times seen on certain molded 
products. Four methods have 


defects 
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been developed for viewing 


replicas of these difficult sur- 
faces: 

eShadowing the replica by 
vacuum deposition of metal at a 
steep angle.” 

¢ Dyeing the replica.” 

¢ Dark field illumination. 

¢Phase contrast illumina- 
tion. 

Many commercial microscopes 
can be adapted to the last two 
methods. Dark field substage 
condensers can be purchased 
both in high and low power as 
standard accessories. Phase con- 
trast accessories are now gener- 
ally available. 

A variation on these two 
viewing methods are dark-field 
and phase contrast projection. 
Unfortunately, there is no com- 
mercial equipment particularly 
suitable for this purpose but it 
can be made by anyone familiar 
with the optical principles. 

The projected image has the 
advantage that it can show a 
low degree of magnification in 
length and width but variations 
in the depth dimension will be 
amplified several hundred times. 
Under these conditions it is easy 
to detect slight etching which 
may extend over a large area. 

Two special microscopes" 
are available for measuring 
gradual changes in surface to- 
pography. 
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When you have a galling 
problem in metal-to-metal 


contact 


or galling and corrosion- | . 
resistant problems | A spectrometer checks every heat. 


Changes can be made before metal 
is poured. 


investigate castings made with 
Waukesha 


metal 23*or8s" 


Perhaps you’ve tried heat treating 400 Series 
stainless steel alloys to solve your galling diffi- 
culties . . . and found the metal has become 
so hard it can’t be machined. Or perhaps se- 
rious distortion occurs. 
Perhaps you’ve tried various other alloys 
and found they don’t measure up for every 
performance requirement . . . Either non- 
galling characteristics or high corrosion resis- 
tance are difficult problems separately. Com- 
bined they are an impressive engineering 
headache. 
But WAUKESHA Metal 23 or 88 provides 
non-galling performance even under high speed 
metal-to-metal contact AND both are highly 
corrosive-resistant. Both are remarkably free- ia ia ten Weuhabhis Bite. 
machining, without hard or soft spots. Both lurgical Laboratory — one of the 
are homogeneous in texture. most complete in the country. 
WAUKESHA 23 and 88 have solved many 
of the most difficult casting problems in a 
great range of industries. We’re glad to sup- 
ply you with a list. 
Or better still, write us. Describe your 
problems and the conditions which must be 
met. More than likely we’ll have the answer 
for you. So unusual and different are WAUKESHA 


Metals 23 and 88 that patents have 
been granted on both formulations. 


“" oe Waukesha 
i FOUNDRY COMPANY 


(Wis.) Plant {a a Fa DEPT. 5805, WAUKESHA, WISCONSIN 
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THEY get to take 


a last look inside 


Standard Oil research 
develops method 
for inspecting 
lubrication 


of enclosed parts 





without disassembling 


What if you had to make a final inspection of en- 
closed parts to be sure they were lubricated and you 
could not do it without disassembling? Standard Oil 
research scientists have just developed an instru- 
ment system that determines lubricant level in an 
instant. The device measures the density of an 
assembly so precisely the presence or absence of the 
desired quantity of lubricant registers on a meter. 


Having such a unit might permit you to shorten an 
assembly line or reorganize assembly operations for 
greater convenience, speed, economy. The research 
men at Standard who developed this inspection 
method will be glad to share their know-how with 
you to help you fit it to your assembly operations. 


This is the research pay-out you get from Standard. 
This is the “something more” Standard gives to in- 
dustry besides the research which has established 
Standard Oil petroleum products as the industry 
criteria for quality. 


For more information about this development or for 
assistance on other lubrication problems, inquire of 
any of the 48 Standard Oil district offices in the 15 
Midwest and Rocky Mountain states. Or write 
Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


You expect more from \ STANDARD ) and get it! 
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Chemical Engineering 


People 


Something new: Now, the man can make the job... . 


One firm has taken a decidedly refreshing’ stand on pay 
policies—especially for professional personnel. Here’s why 


it may be important to you, no matter what your job. 


Technical Bookshelf 
APRIL 21, 1958 Brooklyn Poly’s Ju Chin Chu reviews “Thermodynamics for 


Chemical Engineers” . . . Food Engineering’s Art Gemmill 
looks into “Process Engineering in the Food Industries.” 
Department Index : 
You & Your Job.... 
Technical Bookshelf . ‘ Meet Your Authors 
Briefly Noted 
Meet Your Authors 
Letters: Pro & Con 
Names in the News 


Consulting engineer Zeke Clark knows how to get the most 
out of pilot plant work ... High-temperature materials ex- 
pert Roy Brown knows his way around chemical processes. 
Firms in the News 


Letters: Pro & Con 


To perforate or not to perforate CE ... Con: Blast furnace 
scrap... Pro: Effective meetings article ... Re: What pres- 


sures in plastics? ... Pro: Batch processing costs. .. . 


Names in the News 


Modiglass Fibers’ Piero Modigliani speaks at the opening 
of new research and development center, on “The Role of 


Creative Research in a Product Development Center.” 


eR PEEP CECE T CT Ce ee ee 210 
Goodyear will soon turn out Videne, new polyester laminat- 
ing film at Apple Grove, W. Va. facility ... Texas Eastman 
bsosts polyethylene capacity at Longview, Tex., plant. 





...and you can see here....and here, sir, 
how we've killed maintenance problems 


on our new forged steel lines. 











l 
SS 


We stop galling and erosion by giving you 13% 


chrome stainless steel trim with wedges duracased 
to a rugged 7000 Brinell hardness. 

The square and bolted body-bonnet joint makes 
it easy to service the valve quicker. And it’s a 
tighter joint, made doubly leakproof by recessing 
the soft iron gasket into the body. The gasket 
can’t blow! 

And you get the fastest joint make-up you’ve 


ever seen. Look at those pipe ends. See the extra 
wrench-gripping area and lugs. See how body- 
bonnet flanges are out of the wrench’s way. No 
time lost here! 

These new 600-lb. OIC forged steel valves are 
available with either /vgh-flow ports (1300 line), 
or standard-flow ports (1100 line). Call your OIC 
Distributor, or write for specification literature. 


The Ohio Injector Company * Wadsworth, Ohio 


A i VES | BRONZE, IRON, FORGED AND CAST STEEL, LUBRICATED PLUG VALVES 
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PEOPLE ... 


EDITED BY R. F. FREMED YOU & YOUR JOB 


Its True: The Man Can Make the Job! 


Here’s why a recent report describing the pay 


policies of one large company may be important to you, 


no matter what your job, no matter where you work. 


Somewhere along the way, this 
writer took a graduate course 
on the other side of the campus 
in the Dept. of Industrial and 
Management Engineering. The 
title was “Job Evaluation Meth- 
ods.” 

We started with fundamentals 
and I can still remember the 
two basic ground rules of the 
course: 

1. Evaluate the job, not the 
man in the job. 

2. Job description is a disci- 
pline unto itself. It is not neces- 
sarily a basis for position evalua- 
tion or for salary review. 

Quickly, some of the students 
lost interest in whether a milling- 
machine operator should be 
placed in Job Level 9 or Job Level 
10. We were more interested in 
how to evaluate the respective 
duties and _ responsibilities of 
process engineers, project engi- 
neers, etc. The learned professor 
—an outstanding authority in 
the field of job and _ position 
evaluation—assured us that, al- 
though very little had been pub- 
lished on the evaluation of pro- 
fessional positions, the ground 
rules would still hold true. 

Evaluate the position, not the 
present incumbent of the posi- 
tion. 


Here’s a New Approach 

Recently we were sent a re- 
view copy of a booklet by the 
Standard Oil Co. of California 
entitled, “People and Pay 
Checks.” Prepared by Standard’s 
Dept. on Organization, “People 
and Pay Checks” includes details 
of job descriptions, methods of 
job evaluation, design of pay 
structures and administration of 
pay plans. 

To most chemical and petro- 
leum companies that have to deal 
with labor unions, this type of 
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information in the hands of un- 
ion delegates could be a potential 
thermonuclear bomb. Yet, Stand- 
ard of California has chosen to 
make this information public and 
circulate it to all its supervisors 
to be passed along down the line. 

Here’s why, in the words of 
T. S. Petersen, President, and 


R. G. Follis, Chairman of the 
Board: 

“In Standard of California, it 
has always been basic policy to 
pay well and to pay fairly. ... To 
pay fairly is not as simple as one 
might think. In a large organi- 
zation, orderly—and sometimes 
rather involved — policies and 
practices are also required. These 
policies and practices easily ac- 
quire an air of mystery to the 
people most concerned, those who 
get the pay checks. We know of 
no good reason for mystery about 





Professional Professional 


Specialists Supervisors 














| 


| 





Chief 
Engineer 


Sr. Engr. 
Consultant 


Division 
Manager 


Staff Mgr. 
Chief Anal. 





| | 


| | 





Asst. Chief 
Engineer 


Engineering 
Consultant 


Asst. Mgr.; Asst. Div. 
Chief Anal. Manager 





| | 


| 





Sr. Staff 
Engineer 


Division 
Supervisor 


Sr. Staff 
Analyst 





| | 





Staff Sect. Supv. 


Engineer Engineering 


Staff Assistant 
Analyst Supt. 





| 


| 





Senior 
Engineer 


Group Supv. 
Engineering 








General 
Foreman 


Senior 
Analyst 





| | 


| | 





Engineer 


Analyst Foreman 





| 


| 





Associate Engineer 





Associate Assistant 


Analyst Foreman 





| 





Assistant Engineer 








Head 
Operator 


Assistant 
Analyst 














1958 





YOU & YOUR JOB... 


pay policies and practices in the 
Standard of California family of 
companies, hence this book.” 


Evaluate the Man 

Certainly, this is a refresh- 
ingly novel approach by manage- 
ment. Publication of the study, 
alone, is a significant forward- 
looking step. 

However, for vou as an engi- 
neer working in a professional 
capacity, this publication con- 
tains two other far-sighted con- 
cepts that represent some pio- 
neering in our industry. 

In Chapter 15, “Career Pay 
for Professionals,’ we find these 
questions on the place of a pro- 
fessional man in a large com- 
pany: 

In general, how do career op- 
portunities, in terms of pay and 
recognition, compare for profes- 
sional men in our company and 
elsewhere? Can a highly valu- 
able professional man progress 
in the Standard of California 
family as a professional spe- 
cialist as well as he can as a 
supervisor or as an administra- 
tive man? 

To answer these questions sat- 
isfactorily, a formal and official 
ladder of advancement was estab- 
lished for professional special- 
ists, paralleling the structure for 
supervisory and management po- 
sitions. (See chart, previous 
page.) And organization and job 
evaluation concepts were broad- 
ened, especially in the application 
of “the man can make the job” 
thinking. For professional spe- 
cialists, emphasis is now placed 
on evaluating the qualitative fac- 
tors of “men in jobs.” 


A Rule Vanishes 

Sitting in that industrial engi- 
neering course many years ago, 
we questioned—silently, though 

the rule proposed by our 
learned professor. We believed 
then, and we heartily agree with 
Standard of California now, that 


professional men create their 
own professional positions. 

A ground rule has vanished. 
Some day engineers may no 
longer be charted on the same 
scale with lathe hands. 


YOU ARE 
... an Old Oddball 


Despite the tremendous up- 
ward surge in public awareness 
of science, most of the nation’s 
young people would not like to 
be scientists, and many high 
school students look upon scien- 
tists as being different from 
other people. 

Recent studies by Purdue 
University social scientists show 
these astounding results: 

¢34% of the nation’s high 
school students believe that sci- 
entists cannot have a normal 
family life. 

¢38% think scientists are 
willing to sacrifice the welfare 
of others to further their own 
interests. 

eMore than half believe 
that scientists take no thought 
about the consequences of their 
work; and 54% think that scien- 
tists are more likely to be “‘radi- 
cal” than other people. 


IMMIGRATION 
.. - Of Professional Men 


Almost 60,000 immigrants 
classified as professional, tech- 
nical and kindred workers en- 
tered the U.S. for permanent 
residence during fiscal years 
1953 through 1956 (July 1952 
to June 1956). 

According to the National 
Science Foundation in a _ just- 
released report, engineers con- 
stituted the largest occupational 
segment of the incoming group. 
We gained 9,245 engineers of all 
kinds during the period covered. 


Next Issue: Why I Chose a Government Job 





in the civil-service atmosphere? 
next issue. A government chemical engineer has his say. 


Careers for chemical engineers in government service are often 
lightly regarded by the general public and by many members of the 
chemical engineering profession. But, did you realize that more than 
1,000 chemical engineers work for Uncle Sam? 
Where are they located? Can they find satisfying and rewarding work 
For answers, see You & Your Job 


What do they do? 


April 21, 1958—Cuermicat ENGINEERING 


Of these, 448 were chemical engi- 
neers and 1,092 were mechanical 
engineers. 

Over 40% of the professional 
group came directly from Eu- 
rope, with the United Kingdom 
and Germany providing the 
largest numbers. 

Canada, however, was. the 
largest single source. 


NLRB RULES 
... on Chemical Assistants 


A claim of professional status 
under the Taft-Hartley defini- 
tion for an assistant in a chem- 
ical laboratory has been denied 
by the NLRB; but the board did 
hold that a chemical assistant is 
a technical employee, to be ex- 
cluded from a bargaining unit 
made up of clerical, production 
and maintenance employees. 


NEW UNION 
.. +» Gets Off the Ground 


Attune your ears to a new 
name in the engineering union 
picture. The Engineers and 
Scientists Guild (a break off 
from Engineers and Scientists 
of America) has now adopted a 
constitution, a tentative budget 
and a provisional slate of officers. 

Founders of ESG claim to rep- 
resent a total of about 20,000 
engineers, scientists and _ tech- 
nicians. 


ENCOURAGING 
. . . Upswing in Jobs 


Lockheed Aircraft Corp. has 
opened an additional office in 
New York for the specific pur- 
pose of recruiting 600 engineers 
and scientists in the New York 
area this year. 

Throughout the U.S. in 1958, 
Lockheed’s Missile Systems Div. 
plans to hire more than 3,000 
technical people—both engineers 
and scientists—for work on the 
top-priority Polaris and a num- 
ber of extremely advanced mis- 
sile projects. 

Queried by CE, a Lockheed 
spokesman estimated that of the 
3,000 new jobs about 10% will 
go to chemists or chemical engi- 
neers. An encouraging sign of 
spring. 
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fo} mpabbeatst— 
Pmanel 
vapors... 








FOR 
STANDARD AIR 
CORROSIVE GASES 
ELEVATED TEMPERATURES 


Specify Westinghouse Tubeaxial Fans 
complete with motor and V-Belt Drive 
ready for ‘in-line’ mounting in 





duct or stack 


Call your nearest Sturtevant Division Sales Engineer, you CAN BE SURE...1F iTS 


or write Westinghouse Electric Corporation, W. St ng h ouse 
Dept. D-4, Hyde Park, Boston, Massachusetts. ( Wiad, rm C: a SC 
J-80641 a) Cee i 
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FOR CORROSION-RESISTANT 
COATINGS 


PROVEN IN THE 
PROCESS INDUSTRIES 


STEEL TANK LINING 
CONCRETE TANK LINING 


PROTECTION OF STRUCTURAL 
STEEL, FUME DUCTS AND 
EQUIPMENT 


CONCRETE FLOORS 
TANK CARS 


FOR IMMERSION SERVICE 


FOR HEAVY DUTY 
MAINTENANCE SERVICE 


PLASITE Protective Coatings are 
formulated with a combination of 
high resistant resins to achieve 
highest possible chemical resis- 
tance. 
Epoxy Polyurethane 
Phenolic Polyamid 

Furane Chemical Rubbers 


Hypalon Vinyl 


COLD SET COATINGS 

HEAVY BUILD using standard spray or 
brush methods. 

WIDE CHEMICAL RESISTANCE to acids, 
caustic solvents, salts, de-ionized 
woter, and aq s soluti 

HIGH TEMPERATURE RESISTANCE not 
affected by thermal shock. 

AIR DRY field applications. 

EXCELLENT BOND — No Primers on 
white metal blasted surface. 

HIGH BAKE COATINGS 


@ STRAIGHT PHENOLICS 
@ EPOXY PHENOLIC 
@ PLASTICISED PHENOLICS 


CAULKING COMPOUNDS 
PRIMERS 
HIGH RESISTANT — Quick drying. 
_ HEAT RESISTANT COATINGS 
Temperature to 1200°F. 
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PEOPLE... 


TECHNICAL 


Chem-E Thermo 


THERMODYNAMICS FOR 
CHEMICAL ENGINEERS. By 
Harold C. Weber and Her- 
man P. Meissner. John 
Wiley & Sons, New York. 
507 pages. $8.50. 


Reviewed by Ju Chin Chu, 
Professor of Chemical En- 
gineering, Polytechnic In- 
stitute of Brooklyn. 


There are very few books pub- 
lished in chemical engineering 
thermodynamics in recent years. 
Weber and Meissner’s text on 
“Thermodynamics for Chemical 
Engineers” presents an _ up-to- 
date treatment of the subject. 
The book is a useful text at 
both undergraduate and gradu- 
ate levels. 
> Practical Problems — Numer- 
ous illustrative problems are 
given throughout the book to 
serve as study aids. Practical 
and interesting problems are 
given generously at the end of 
each chapter. These problems, 
which are good examples of 
translating laboratory data into 
economical methods of industrial 
processing, represent one of the 
outstanding features of the book. 
>A Bigger Book—The present 
edition is expanded about 50% 
over the first edition. No mathe- 
matical technique beyond cal- 
culus is employed in the various 
quantitative methods of treat- 
ment. 
> Applied Laws — The book is 
organized in twenty-four chap- 
ters. The first ten chapters treat 
the three laws of thermody- 
namics and their related prin- 
ciples. The next fourteen chap- 
ters deal exclusively with the 
engineering and scientific appli- 
cation of three laws of thermo- 
dynamics. 

Notable examples are engi- 
neering application of fluid flow, 
power cycles, engines and tur- 
bines, refrigeration, solutions, 
homogeneous and heterogeneous 
equilibrium, chemical equilib- 
rium and electrochemical effects. 
Descriptive material, as well as 
quantitative treatment, are given 
for these various applications. 


BOOKSHELF 


J. B. BACON 


> Open Systems Since many 
engineering devices, such as in- 
ternal combustion engines, dis- 
tilling columns, steam boilers and 
rockets, operate as open system, 
a complete chapter was devoted 
to its discussion. The first law 
of thermodynamics was_ ex- 
tended to cover both unsteady 
and steady state flow operations. 
The overall energy balance is 
extended to the system of mul- 
tiple streams. 
> Estimation In many engi- 
neering problems it often hap- 
pens that the thermochemical 
data are lacking for the compu- 
tation. In the text, both a gen- 
eralized and specific method of 
estimation are given for the esti- 
mation of such properties. Be- 
cause of lack of space, a large 
number of empirical methods of 
estimating thermochemical data 
are omitted from the discussion. 
The book, as pointed out by the 
authors, can serve as a good text 
for chemists as well as chemical] 
engineers. 


Practical Knowledge 
PROCESS ENGINEERING IN 
THE Foop INDUSTRIES. By 
R. J. Clarke. Philisophical 
Library, New York, N. Y. 
355 pages. $10. 


Reviewed by Arthur Gem- 
mill, Senior Associate Ed- 
itor, Food Engineering 
magazine, New York, 


Fan 


Written specifically for those 
responsible for management of 
the plant and for improving its 
performance, this text is based 
on the author’s practical knowl- 
edge of methods and equipment, 
rather than design principles. 

Unit operations are retained 
for convenience, although the 
process engineering of foods re- 
lates more to physical changes 
than to chemical reactions. 

Each unit operation is treated 
under three headings: General 
principles, based on purpose, 
mechanism, rate factors, meth- 
ods, and power required; descrip- 
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the MODERN METHOD 
of Transporting Compressed Gases 














i, / gas supply TRAILERS 


ed atlated just for YOU 
@ MANIFOLD & CONTROLS — for YOUR Gas and Handling Requirements 


e CAPACITY — to meet YOUR Requirements 

SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 

¢ CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


gSEND YOUR: 
ES TNQUIRIES ©: 
“TODAY TO! 


INDEPENDENT ENGINEERING COMPANY, Inc. 
a of 
CONSULTING 0 ECO DESIGNING 


RESEARCH 





CYLINDERS AND GAS PRODUCING EQUIPMENT 
ACETYLENE + OXYGEN - NITROGEN- ARGON 


O'FALLON 7, ILLINOIS 


RECTIFICATION 


¢ Germanium 
We don’t make pop-up toasters or tele- © Silicon 
vision sets—our business is Semicon- © Selenium 
ductor Power Conversion Equipment 
and Systems. This intense specializa- 
tion assures you of the best rectifier 
equipment it is possible to build—plus 
the flexibility of modifying designs to 
meet specific, exacting requirements. 
Such valuable EXTRAS are evident 
in every Sel-Rex Rectifier installation. 
Send for FREE “GUIDE” to Indus- 
trial Rectifier Equipment. 


Rectifier Division 


SEL-REX CORPORATIO 


NUTLEY 10, NEW JERSEY Representatives in Principal Cities 


Complete Semiconducter Power Conversion Systems for any AC to DC application 
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Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middle. Thus blend- 
ing is 4-way right from 
Start of charging. 


Discharging 
Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 


even blends. 
- A 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 lbs. — is ideal for 
pilot work and small runs. 


One of four 450 cu. ft. Sturtevant Blenders at 
Celriver Plant of Celanese Corp. (Rock Hill, 
N. C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year Tecord of meeting the 


} most exacting blending requirements. 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 


| are engineered to fit each customer’s needs 


— can be supplied with injector sprays and 


| any desired control system. 


For more on Sturtevant Blenders, request 
Bulletin No. O80B. (Bulletins also available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 100 Clayton 
St., Boston, Mass. 





whatever you 


fo fo wei mm ol-1i(-) mm r-t-}(-1a 
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with DAY 


DAY mixers, sifters, blenders, 
roller mills and pilot plant equip- 
ment are found in every major 
process plant, helping produce 
better products, that sell more 
profitably. Manufacturing tech- 
niques that achieve a high degree 
of efficiency allow you to pur- 
chase Day equipment economi- 
cally Lab facilities are available 
to test your product. Equipment 
Catalog sent on request. 


J. H. DAY 


Division of The Cleveland Automatic Machine Company 


4926 Beech Street, Cincinnati 12, Ohio 





BOOKSHELF . 


tion of equipment, arranged to 
classify and detail plants in com- 
mon use in Great Britain; illus- 
trations of equipment. 

Subjects covered chapter-wise 
include: Liquid flow, heat ex- 
change, heat processing methods, 
liquid filtration, evaporation and 
distillation, extraction and ex- 
pression, crystallization, gas 
flow, drying and dehydration, 
size separation of solids, adsorp- 
tion, centrifugal separation, size 
reduction of solids and liquids, 
mixing, gas absorption and de- 
sorption. 


BRIEFLY NOTED 


CHEMICAL WASTES, Vol. 3 of the 
Manual on Disposal of Re finery 
Wastes. 76 pp. American Petro- 
leum Institute, 50 W. 50 St., New 
York 20, N. Y. $2. Presents 
recommended practices for utiliz- 
ing, treating and disposing of 
chemical wastes from petroleum 
refinerics. 


COUNTERFLOW COOLING TOWER 
PERFORMANCE. 85 pp. Literature 
Dept., J. F. Pritchard & Co. of 
California, 4625 Roanoke Park- 
way, Kansas City 12, Mo. $3. 
Gives engineering information 
for selection and performance of 
countereurrent cooling towers. 


HIGH - TEMPERATURE PROTECTIVE 
COATINGS FOR MAGNESIUM. 112 
pp. By C. R. Fitzgibbon, E. H. 
Miller and M. A. Glaser. Orde) 
PB 131075 from Office of Techni- 
cal Services, U. S. Dept. of Com- 
merce, Washington 25, D. C. $3. 
Discusses three air-drying coat- 
ing systems for protection of 
magnesium alloys. 


METAL POWDER ASSN., PROCEEDINGS 
OF 13TH ANNUAL MEETING. Vol. 
1—General Session on Powder 
Metallurgy; Vol. 2—Ferrites 
and Electronic Core Session. 
Metal Powder Assn., 130 W. 42 
St., New York 36, N. Y. Vol. 1, 
$4; Vol. 2, $3. Vol. 1 covers all 
phases of powder metallurgy in- 
dustry, from fundamental theory 
to trade practices; Vol. 2 covers 
special problems of ferrites and 
electronic cores. 


MORE NEW BOOKS 


RADIOISOTOPES—A new Tool for In- 
dustry. By Sidney Jefferson. 
Philosophical Library. $4.75. 


THE FUTURE SUPPLY OF OIL AND 
Gas. By Bruce C. Netschert. 
Johns Hopkins Press. $3. 
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"...get we have IMPROVED c¢” 


The Marsh Stainless Steel Needle Valve could 
have gone right on being the finest in its 
field... yet we have improved it 


~N oe ” 
“TEFLON 
\ Ld 
anf 
! Note the ‘close-up?’ The 
! Marsh Marpak packing 


system, Originated in the 
Marsh Needle Valve, was 


~— ae — “One Of the factors that has en- 


Needle Valve 
in 416 


stainless steel throughout 
Now with ‘Teflon’ Packing 


abled it to stand up and work right 
under pressures up to 10,000 psi. 

Now “Teflon” is used in this 
packing system—the miracle 
material of almost incredible tough- 
ness, resilience and non-adhesive 
properties...properties that are 
not impaired by the most powerful 
of solvents, acids, or alkalies even 
at temperatures up to 500° F. 

Net result: The guaranteed appli- 
cation-range (up to 10,000 psi) is 
now effective at any temperature 
up to 500° F. (In other makes, 
permissible temperature decreases 
aS pressure increases.) 

Marsh Marpak Teflon Packing 
System is standard in Marsh 416 
Stainless Steel Needle Throttling 
Valves. Ask for facts. 


MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp., Dept. 24, Skokie, III. 
Marsh Instrument and Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 





... Cost Less... are Easier To 
Install and Last Longer than 


Metal Installations. 

Prevent hazardous fumes from im- 
pairing health and production 
reduce excessive downtime and 
replacement cost with American 
Agile corrosion-resistant fabri- 
cation and components. They 
are light in weight, possess a high 
impact strength and provide excep- 
tionally long service life 

Send blueprints for quotation 


Corrosion-Resistant 


Polyethylene Fume 
Exhaust And 
Ventilating Systems 
And Components 


COMPLETE 
SYSTEM 





VENTILATING DUCTS 





AGILENE WAGILIDE 


HOODS VENTILATING FANS 


Write for Free Catalog 


AMERICAN AGILE Corp. 


WEA NOMS" = 5461 Dunham Rd. © Maple Heights, Ohio 
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“He thinks every job is a 
masterpiece since he started 
using paints made with 
Mallinckrodt 
Aluminum Stearate.” 


LEKO 


SP 

In paints, Mallinckrodt aluminum 
stearate creates a superb gel 

— strong enough for pigment 
suspension without making the 
paints too thick for smooth, 

even application. It's an excellent 
toh itlale MelaleMacoli-iglactehi lire} 


(ole T lal umole 


Metallic stearates are extremely 
interesting compounds with 
unique properties that lend 
themselves to an astonishingly 
wide variety of applications in 
all kinds of industries — plastics 
pharmaceutical, grease, 

paint, paper. Thirty-five years 

of stearate manufacturing 
know-how make Mallinckrodt 


your best source of supply. 


The complete line of Mallinckrodt 
industrial chemicals can help to 
solve your processing problems 
and improve product quality... 
when purity, uniformity and 

ry ol-Teh ile lab aiiee] Me coldul mela: 


necessary. 


Remember... you might be 
better served by Mallinckrodt 





MALLINCKRODT CHEMICAL WORKS 


ST.LOUIS +» NEWYORK + MONTREAL 
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EXTRUDED SHEET LININGS 


E. L. (Zeke) Clark 


PILOT PLANTS IN PROCESS 
TECHNOLOGY. PAGE 155. 


This new extruded Tygon Consulting engineer E. L. 
sheet lining offers better per- (Zeke) Clark makes his home in 
formance to users of tanks, towers SS Pittsburgh, Pa. In 1914, when he 
or other equipment requiring a heavy SS was two years old, his parents 
duty membrane. Free from lamina- migrated from Russia and settled 
tions, it won’t peel or separate. In : in Boston, Mass. There, he went 
either the 3/32” thickness or the 3/16” to elementary school and to the 
it is a solid, impervious, homogeneous Public Latin School. 
material. Wits ae dip alts After brief ‘ study at MIT, 
Ask your tank lining applicator to use copy of Bulletin Clark saptagiene anrtancagnenge Uni- 
Ty on on your next job. You'll like the TL-526. Tells how versity to conc entrate on ¢ hemi- 
tog ond where you can cal engineering. He earned his 
best use Tygon degree in 1937. 
linings. First job was with the Com- 
U. Ss. STONEWARE monwealth of Massachusetts as 
a junior chemist. Assignments 
AKRON 9, OHIO included testing water and sew- 
age supplies. Part of his work 
was at the Lawrence Experi- 
ment Station. 
BEAT THE HIGH _ ae In 1940, he joined Stone & 
OF COR Cost , Webster as a junior engineer. 
ROSION H ' After several years on the de- 
ERE! .. oa sign of power plants, synthetic 
rubber and chemical facilities, 
he decided to seek some actual 


plant experience. 
; To find it, he headed south to 


Lake Charles, La. There, he 


For those costly “trouble spots” where corrosion joined Cities Service Refining 
causes frequent gasket failure, consider Tygon Gas- Corp. as a senior process engi- 
keting. Tough, resilient Tygon Plastic is available in : neer and took part in the start- 
a wide range of formulations to handle every type ’ ww. operation and technical serv- 
of service. It is highly resistant to acids, alkalies, a Sere Gee — 
caustics, all types of oils. Resists wear and abrasion, icing of an oil refinery and a 
too. It’s simple to make your own gaskets from 4 : butadiene plant. 

—— a b grees - - solid cord . a or we will : Toward the end of 1945, he 
urmish molded gaskets to your specications. : took on a post with the U. S. 


Plastics and Synthetics Division Bureau of Mines as a chemical 
SSS ———, ; engineering section chief in the 
<i ‘ synthetic liquid fuels program, 
U. s. TONEWARE later heading the coal hydro- 

sy genation section of the Bruceton 
AKRON 9, OHIO Laboratories. Then, in 1953, he 
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A. GIBBONS 


was transferred to Washington 
to assist in program planning 
of pilot plant activities for the 
Bureau’s synthetic liquid fuels 
program. 

While with the Bureau, Clark REINEVELD 
was also part time associate pro- 
fessor of chemical engineering ® 
at the University of Pittsburgh centrifugals Reineveld 51 Automatic Centrifuge 
and, in Washington, lectured on showing easy access to internal parts. 
unit operations at Catholic Uni- ; ; : 
versity. are used extensively for dewatering and washing of crys- 

Following a two-year period talline solids, and for separation and clarification of fine 
as director of pilot plant labora- amorphous slurries. Effective bowl capacities range from 
tories for Israel Mining & In- 3 to 325 gallons. Reineveld is one of the world’s largest 
dustries in Haifa, Clark re builders of centrifugal equipment—avail yourself of the 
turned to Pittsburgh in 1956 to services and experience of a leader. 
engage in consultation for the 
chemical, coal and nuclear in- 
dustries—especially relating to Sold and Serviced by: 
high pressures, coal processing 
and pilot plant practices. 


Consult our listing in CEC or write for bulletin 356. 


55 FORT PITT BLVD. -§ PITTSBURGH 22, PA. 





oe fOr 
TEMPERATURE 
RECORDING... 


7 . One of the many uses for Auto-Lite 
Roy W. Brown Recorders is the application shown 
below . . . a natural gas field meter 
FEATURE REPORT: HIGH- run. 
TEMPERATURE NONMETAL- 


LICS. PAGE 135. emcee . 
ef * : 


Roy W. Brown, manager of 
technical service for Carborun- Auto-Lite Model “1000” Temperature Recorder 
dum’s refractories division, has has 6” chart. Various standard ranges from minus 
a pet hobby which isn’t too far 40° F to plus 550° F. Available for wall mounting, 
sti Donen bin chemi Vaid-ol portable or portable self contained use. Electric or 
ane . we mechanical chart drive. Choice of 24-hr. or 7-day 
work. cycle. Capillary tubing permits remote reading. 

Something of a seasoned gour- : Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators. 








met: Roy is a self-styled cook, 

connoisseur of exotic foods and 

authority on the real “‘finds’’ in 

restaurants. a THE ELECTRIC AUTO-LITE COMPANY 
If you’re ever lucky enough to Wiis INDUSTRIAL INSTRUMENT DIVISION 

be a guest at the Brown dinner a |) NEW YORK « yA ONTARIO 

table, you needn’t be at all sur- 


prised tohear that the main meat | HVA AAA MLA Le OLS 
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KENNAMETAL Rotary Seal Rings 
provide substantially zero leakage 
at mile-a-minute rubbing speeds 


At rubbing speeds of 4200 to 5400 
ft./min., the hydraulically bal- 
anced seal shown above achieves 
substantially zero gas leakage. 
Excellent wear characteristics of 
the Kennametal and Kentanium* 
Seal Rings featured in this design 
make possible unlubricated dry 
rubbing at peak speeds. 

Stein Seal Company, Philadel- 
phia, Pa., solved major sealing 
problems on many applications 
by using Kennametal and Ken- 
tanium parts in their hydraulic 
balanced seal design such as illus- 
trated above. By using rings made 
of these hard carbide, wear- 
resistant compositions, it is possi- 
ble to operate with higher spring 
forces and in much higher temper- 
atures than when rings of conven- 
tional sealing materials are used. 

The outstanding physical prop- 
erties of Kennametal compositions 
have provided many more answers 
to rotary seal ring problems in the 


*Trademark 
50 


fields of petroleum refining and 
transportation, high-pressure 
high-temperature chemical pro- 
duction and nuclear power. For 
example, K501, a platinum-bond- 
ed carbide, is being used to confine 
liquid oxygen and red fuming ni- 
tric acid. Results are reported by 
the customer to be “far superior 
to any previously-used materials, 
with no indication of face wear.” 

Various grades of Kennametal 
compositions hold economical 
answers to your need for high 
YME, low thermal expansion, high 
resistance to abrasion, erosion, 
corrosion, impact and pressures. 
For positive sealing, with little or 
no maintenance, mating surfaces 
of Kennametal Seal Rings can be 
lapped to a flatness less than two 
light bands, with a surface finish 
better than two microinch. 

For more information, just out- 
line your problem and send it to 
KENNAMETAL INc., Latrobe, Pa. 


3130 


USTRY AN 


NNAMETAL 
Priitners in Progress 





AUTHORS ... 


course has been soaking in wine 
or some tangy sauce for the past 
few days—at least. And, if you 
ever want advice on a good place 
to eat in New York, Mexico or 
anywhere in the Southwest, 
you'll be sure of a good tip if you 
check with the Brown household. 

But Roy’s know-how isn’t 
limited to kilns—culinary or in- 
dustrial. During the past seven 
years, he has become thoroughly 
versed in the workings of the 
chemical process industries— 
first, through a Carborundum 
post in the Gulf Area. There, 
his job was to cooperate with 
process and metallurgical firms 
in the application of super re- 
fractories. Later, as manager of 
technical service—a post he still 
holds, for the refractories divi- 
sion—his familiarity with the 
process industries took on a 
third dimension. In the course 
of his work, Roy helped firms 
with their particular problems 
and frequently gave talks to 
groups of engineers. 

The more contact he had with 
engineers in the chemical process 
industries, the more he realized 
how woefully deficient they were 
in using high-temperature ma- 
terials to good advantage. Roy’s 
hope of resurrecting these mate- 
rials from their step-sister’s role 
in the CPI resulted in the cur- 
rent report. 

Brown originally started 
working for Carborundum a 
little over ten years ago. In his 
first assignment, he conducted 
special research work and later 
was also involved in the engi- 
neering and development of new 
products. 

Educational background in- 
cludes a bachelor of science de- 
gree in ceramic engineering 
from Rutgers University and 
special work in the field at Lafay- 
ette College. 

During World War II, Roy 
served three years with the In- 
fantry. After he was discharged 
from the Army, he joined the 
faculty of the ceramic engineer- 
ing department of Rutgers Uni- 
versity. 

The Browns live in Little 
Silver, N. J., with their six chil- 
dren. In addition to his family 
and the interests we’ve already 
cited, Roy enjoys bridge, any 
number of sports and amateur 
painting. 
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CHEMICAL ~~“ 
ENGINEERS 


ARE \ cuemicat Freepers by Manzel give 


R E MA R K A B l E | . accurate, dependable metering of chemicals, 


acids, oils, and many other liquids. Rugged, 

PEOPLE trouble-free units are available in large or small 

capacities, with single or multi feeds, for any type 

Tey Gate maaan oF mann ARNE of drive. Delivery from one cc/min/feed to one 

that vary all the way from tranquilizers l/min /feed ‘i sures to 5000 
to jet fuels, from cosmetics to fer- La /min/feed, against pres 

psi. Consult your Manzel field engineer for 


tilizers. They develop and plan the : : 
production processes; design, build, full details and recommendations. 


operate, maintain and manage the 
nearly 11,000 plants of the United 
States’ Chemical Process Industries. 


THAT'S WHY 

CHEMICAL ENGINEERING publishes five 
times as many design engineering ar- 
ticles as any other CPI publication... 
and nearly twice as many as all other 
CPI publications. This year a new de- 
partment, Design Notebook, has been 
added. 


THAT'S WHY 
CHEMICAL ENGINEERING’s editors 
travel over 110,000 miles per year fer- 
reting out new methods and techniques 
that will help you keep up with the best 
in the field. 


THAT’S WHY 

Each issue of CHEMICAL ENGINEERING 
brings feature articles and reports by 
outstanding authorities and CHEMICAL 
ENGINEERING’s own staff of engineers- 
turned-editors ...dealing with all facets 
of chemical operations... from the 
chemistry to the costs. 


Chemical Engineering 


McGraw-Hill Building, 
® New York 36, N. Y. 


Published every other monday for 


Chemical Engineers in all functions 


CuemicaL Encingeertnc—April 21, 1958 











Available FOR YOUR POWER PLANT... 





FORCED 


DRAFT FANS 




















he 


_| | ar 


=|s 


INDUCED 
DRAFT FANS 


Equipment can be engineered and designed 
to meet variable operating conditions. 


Prompt quotations upon request. 








FLY ASH ARRESTOR CORPORATION 


284 North First Street + Birmingham, Alabama 





190 














PEOPLE... 


LETTERS 





Pro: Effective Meetings 
Sir: 

After seeing how well you han- 
dled my recent article, “How to 
Run an Effective Meeting” (Jan. 
27, 1958, pp. 157-160), we have 
decided to use it in our local fore- 
man training program. We feel 
that it would have a nice effect 
if we were to reproduce the ar- 
ticle and give a copy to each 
foreman. 

WALTER L. KNIGHTEN 
Gulf Oil Corp. 
Port Arthur, Tex. 


Con: Blast Furnace Serap 
Sir: 

Reference is made to your Jan- 
uary 27 issue, pp. 118-9, where 
your Report author, L. W. Coffer, 
states that scrap is necessary for 
blast furnace operation. 

Scrap is not necessary in the 
burden for operation of a blast 
furnace, To the contrary, you 
will probably find a higher per- 
centage of blast furnaces oper- 
ating without any scrap at all in 
the burden. 

In cases where scrap is used in 
the burden, you will find that the 
scrap is a small percent of the 
total burden. You will also find 
that blast-furnace scrap grades 
are generally lower-priced than 
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PRO & CON 


C. H. CHILTON 


grades used in steel-making fur- 
naces or cupolas. 

R. H. RIDGWAY, JR. 
Ordnance Ammunition Command 
Joliet, Tl. 


> Author and editor slipped up 
here: we should have said “steel 
furnace” instead of “blast fur- 
nace.”’—ED. 


Perforation, Pro & Con 
Sir: 

There are those of us who like 
to keep Chemical Engineering 
intact for a year or so to lend to 
students, ete. I vote against per- 
forated pages. 

For those who prefer to tear 
pages, may I suggest a single- 
edge razor blade kept in the top 
desk drawer? It does a neat job 
every time. 

If you shave with an electric 
razor, borrow a blade from your 
secretary. 

BILLINGS BROWN 
Brigham Young University 
Provo, Utah 
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'Razor Blades Perforation | 
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Sir: 

Had just finished cutting my 
finger when I ran across the let- 
ter from Mr. Ellison (Jan. 27, 
1958, p. 171) on the subject of 
perforated pages. 

Enter my name as a subscriber 
in favor of perforated pages. 

D. R. DRUVA 
Stearns-Roger Mfg. Co. 
Denver, Colo. 
> Within the first few days after 
the January 27 issue was mailed 
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a 
* "John Crane” 
fabricated 
from 
DuPont 
Teflon 






























































When it is a question of chemical 
piping—where you need anti- 
corrosive protection, plus long life 
—Chemlon Connectors best meet the 
need. They are fabricated from the 
most chemically resistant material 
available, DuPont Teflon. The most 
destructive acids, corrosives and 
solvents have no deteriorating affect * 
Other important advantages are 
their long service-life, extreme 
flexing ability and wide temperature 
range from —65°F. to +350°F. 
Chemlon flexible pipe 
connectors offer a definite plus 
value construction-wise. 1) They 
are made from Teflon specially 
fabricated for high and uniform 
density. 2) An exclusive manufac- 
turing method assures uniform 
wall thickness throughout the 
convoluted area. 3) They are formed at full 
free length to reduce residual and 
working strain to an absolute minimum. 


Vibration and Misalignment 


— severest vibration and misalignment 
—~ conditions, such as pump to agitator or mixer 
to tank, will cause little deterioration or 
- ““ fatigue. Also, the Chemlon Flexible Pipe 
Connector serves as an acoustical 
as well as a mechanical dampener. 


Expansion and Contraction 


— continuous flexing over a wide 
range of temperature conditions 
ty) has little affect on Chemlion Flexible 
—IWt— Pipe Connectors. 


Chemlon Flexible Pipe Connectors 
handle pressures to 75 psi., 
dependent on size. They can be 
supplied to fit any pipe size from 
144” to 12” and are available with 
companion flanges conforming to 
American Standard Class 125 
Cast-Iron Pipe Flange specifications. 


Request full information. Crane Packing Co., 6451 Oakton St., Morton Grove, 
Ill., (Chicago Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


*Except fluorine and molten alkali metals. 
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CRANE PACKING COMPANY 





Resolves and Quantitatively Measures PRO & CON... 
Approximately 98% of the Protein 


we received, a number of letters 


Content of Samples 


Both Schlieren and 
interference patterns 
appear simultaneously on 
the screen. 


SCHLIEREN 


INTERFERENCE 


(Analytical Model) 


Electrophoresis 


This instrument renders planimetry unnecessary since it 
indicates on its screen a quantitative analysis of the various 
proteins contained within the sample tested. The machine 
employs the Rayleigh system which permits use of extremely 
dilute solutions (only '/> ml. of undiluted serum is needed 
for an analysis). Aminco's Electrophoresis includes a 
built-in refrigeration unit. 


5-8510 Clinical Electrophoresis, complete with electrolytic 
compensator, dialysis unit, eyepiece viewer for observing 
interference patterns, two film holders for 3!/, x 4!/, in. 
cut film, package of Eastman Kodak contrast panchromatic 
film (24 sheets), interference filter (546 millimicrons}, 
elapsed-time meter, mercury vapor and incandescent light 
sources 


Send for Bulletin 2287- ¢ 


AMERICAN INSTRUMENT CO., INC. 


8030 GEORGIA AVE., SILVER SPRING, MARYLAND 





from readers on this subject. As 
shown in the typical comments 
above, opinion is divided. What do 
you think? Let us have your rea- 
sons why you favor or do not favor 
perforated pages. You can be a big 
help in the study we’re now mak- 
ing.—ED. 


What Pressures in Plastics? 
Sir: 

We read with considerable in- 
terest the article, “Plastics Vie 
With Metals,” in your November 
issue (pp. 296-304). 

We were rather surprised at 
the maximum working pressures 
for rigid PVC piping at 75 F., as 
well as the temperature conver- 
sion factors. These figures are 
very much higher than those to 
which we have normally worked. 
We wonder whether any allow- 
ance has been made for safety 
factor. 

We have worked to the German 
specification DIN. 8062. Recently 
we obtained a technical bulletin 
from an Italian firm in Milan, 
and their working pressures are 
about halfway between yours and 
the Germans. 

We have noted in the technical 
literature large differences in 
recommended working pressures 





Your comments and opinions 
are important. Send them to 
Editor, Chemical Engineering, 
330 West 42nd St., New York 
36, N. Y. They'll be welcomed. 
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for plastic piping. Since we 
should naturally like to be able 
to recommend the most econom- 
ical designs to our clients, we truly, 
are most anxious to understand all-purpose, 
these differences. general 

T. R. GRANTHAM service 
Anti-Corrosive Pipe & Lining Co. pumps 
Box Hill, Victoria, Australia 
Sir: 

Our maximum working pres- 
sures at 75 F. and the tempera- 
ture conversion factors for rigid 
PVC piping are a consolidation 
of practices recommended by 
U.S. manufacturers. They are, 
in general, based on an allowable 
stress 20% of the short-time ten- 
sile strength, taking into account 
limited information on creep 
properties of the material. 

The variations from European 
practices for maximum working 
pressure can be attributed to sev- 
eral factors. One might be the 
use of resins and extrusion com- 
pounds which vary in their re- 
sistance to stress, as a function 
of temperature or time, or both. 
Another factor might be the de- 
gree of confidence in the stress 
data which are available for the 
compounds employed. 

JAMES P. KELLEHER 


Carpenter Steel Co. p p 
sien ” ™ W E i N M A N U N ; U M § 


Adaptable ... Versatile ... Simple ... Compact. . 
Sir: Economical. Weinman General Service Unipumps are 
7 i your Feb. 10, 1968, issue rey all-purpose, aenersl senyien pumps. | a 
(p. 158), there is a description Completely adaptable, Weinman General Service Uni- 
of a duct exhaust system made pumps operate efficiently and dependably in any posi- 
of plywood covered with an tion. Horizontally, vertically, on floors or walls. 
epoxy-resin-impregnated fiber. 

In this connection, your read- 
ers should be interested in the 
following excerpt from Factory 
Mutual Record, November 1955, 
describing two fires involving 
wooden ducts: 

“Fire No. 1—Corrosive, toxic Ask your Weinman Pump Specialist for all the facts 
fumes from chemical operations about economical, versatile Weinman General Service 
were drawn out through indi- Unipumps. He'll answer all your questions. 
vidual ducts into other large You'll find his name listed in the yellow 
wooden ducts, 15 by 20 ft. in - pages of your telephone book. 
cross section, extending more : 
than 500 ft. over the roof to * : 3 SEND TODAY, for your free copy of Weinman's 
high brick fume stack. A cutting -. Illustrated Bulletin 300 f ; ; ‘ 

‘ # etin or complete informa 
torch being used on a machine . ; ; é 
heuer : , 2 ; tion on Weinman General Service Unipumps. 
ignited oily deposits. Flames 
were drawn into one of the ducts. 


Fire spread rapidly through the 35 
entire system, feeding on com- : aWEI | NAN PU nA P. 
bustible corrosion-resistant lin- oS 560 SPRUCE cT. oLUMBUS 4. CONIC 


ings and on the wooden construc- ‘3 
tion itself. Heat and smoke * Centrifugal Specialists 


Con: Wooden Duct Systems 


Extreme unit compactness makes Weinman General 
Service Unipumps ideal for installations in limited 
space area. 

Available in a range of 4% to 50 horsepower, Weinman 
General Service Unipumps can be purchased with 
either enclosed or open type impellers, in capacities 
to 1700 gpm, with heads to 260 feet! 


“| 
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prevented close approach to ac 
cess openings. Over 1,000 ft. of 
ductwork and eight large fans 
were destroyed, stopping produc- 
tion completely. It took ten days 
to resume even partial produc- 
tion. The damage, plus use and 
occupancy loss, amounted to sev- 

STAINLESS STEEL FITTINGS eral million dollars. 
“Fire No, 2—Sparks from ex- 
e i haust stacks from gas-fired heat- 
For ALL Your Requirements: ers ignited a nearby air intake 
a duct of fiberboard wood-frame 
construction, 7 by 12 ft. in cross 
section and nearly 70 ft. long, 
located above the roof. Though 
discovered and_ attacked 
SCREWED promptly, the fire spread so rap- 
END idly that it involved the entire 
duct and soon destroyed it com- 


FITTINGS pletely. Smooth-surfaced roofing, 


the building roof itself and other 
150#, 2000#, 3000# pote a on _ — 

damaged. nree days’ produc- 
and 6000# tion was lost even to le tem- 
porary repairs.” 

Ducts such as described in 
your article should never be in- 
stalled unless they are equipped 
with automatic internal fire pro- 
tection. 

W. H. DOYLE 
Factory Insurance Assn. 


a ° CKET WELD 7 Hartford, Conn. 
FITTINGS 


Pro: Batch Processing Costs 


2000#, 3000#, 4000# Sir: 


and 6000# cn Small-plant management in 
— the chemical specialty industry 
utilizing batch processes with 
CAMCO also manufactures a > kettles, tanks, mixers and pack- 
aging equipment—needs help 
and guidance in the field of cost 
accounting. 
For example, we have been 
searching for material to help us 
ND CAMCO Products, Inc., North Haven, Conn. in the installation of a combined 
FILL IN A | . Pl general and standard cost ac- 
MAIL TODAY Gentlemen: Please send ” counting system that will give us 
FREE / 1 Catalog covering complete line accurate unit costs. We haven’t 
é (1 Flange Dimensional Slide Rule as yet located much on this sub- 
C) Furnish address of area distributor ject, except in textbooks mainly 
pointed toward job-lot machine 
Semneny ; production. ; 
ais cae — ; I believe that this would be a 
Address eee fertile field for your magazine. 
Most of your stuff in the field 
of engineering economics deals 
with continuous processes and 
of plant facilities. We 


acres 
Ly PRODUCTS, INC. North Haven, Conn. need stuff the small man can 


utilize as is or adapt to his par- 


J. J. GATELEY CO. ticular needs. 
WEST COAST AGENT 8283 Baldwin Street HERMAN J. HINDMAN 
AND WAREHOUSE Oakland 21, California Hindman Products 


Morgantown, W. Va. 


complete line of Flanges to 
MSS and ASA Standards. 





Name 
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INTO 
SERIES P 


he new “H” Series of Nagle Pumps, designed exclusively for the abusive pumping jobs 

of industry, is simplicity itself. Three types of water ends available to meet specific 
conditions, type ‘HF’, “HC” and “HR” (shown). Various alloys used for water-end 
members depending upon corrosive, abrasive or high temperature conditions involved. 
Water-end can be rotated to any one of four discharge positions. Slippage seal 
adjustment takes only moments using a common wrench. Packing gland is readily 
accessible. Radial adjustment of shaft to insure concentricity through stuffing box is 
a matter of seconds. Various types of impellers available. Impellers readily accessible. 
Oil or grease lubrication is optional. Sizes from 1” to 10’. Heads up to 250’ or more. 
Capacities to 4,000 G.P.M. A ‘must’ for those tough applications where ordinary 
pumps fail. Send for Bulletin “’H” 


- NAGLE PUMPS, INC. 


1235 CENTER AVE., CHICAGO HEIGHTS, ILL. 


PUMPS FOR ABRASIVE AND CORROSIVE 


APPLICATIONS 





DUPLEX DISPERSER* 


POWERFUL 
BATCH MIXER 


Produces Finished Product 
in One Operation 


Est. 1870 


*Trademark—Patent Pending 


A flexible compact unit that combines a powerful disperser head with a rugged diamond-shaped agitator to produce 
finished hom ous batches without further processing—for most chemicals, inks, plastics, pharmaceuticals, cos 
metics, pat d industrial finishes 

Modern design gives high degr f shear. kinetic impingement, and complete mulling action for better wetting, im 
proved dispersion, and uniform blending. Small size laboratory models available 

SEND SAMPLES OF YOUR MATERIALS FOR TRIAL PROCESSING. No obligation. Write TODAY for new 1958 TROY 
Processing Equipment Catalog, fully describing the Troy Line of Anguiar Mixers, Collcid Mills, Roller Mills and Unit 








Y ENGINE & MACHINE CO. 


Tel: Troy 32 


~ PRO 


705 Parsons Street, Troy, Pennsylvania 
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HAMMOND 
TANKS 


for LIQUID or DRY 
STORAGE 


above or below ground 


CONE ROOF; FLOATING ROOF, 
DIAPHRAGM AND LIFTER TYPES 
FOR PRODUCT CONSERVATION 


SPHERES FOR WATER RESERVOIRS 
GAS AND LIQUID ELEVATED TANKS 
STORAGE STANDPIPES 


and 


STEEL PLATE 
FABRICATION 


PLATE FABRICATION 
STEEL - STAINLESS - ALLOY 
CLADMETAL 


HAMMOND 
IRON WORKS 


WARREN, BRISTOL and PITTSBURGH, PA 
PROVO, UTAH + CASPER. WYO. + BIRMINGHAM. ALA 


Sales 





CUSTOM SPRAY 
DRYING OF 
HEAT- SENSITIVE 
CHEMICALS 


To chemical processors and manu- 
facturers, Nerco-Niro offers an eco- 
nomical, time-saving large tonnage 
custom spray drying service at its 
pilot plant at Netcong, New Jersey. 
Large or small scale spray drying 
tests can also be made under ex- 
pert engineering supervision. Dry- 
ing equipment includes a 32 
diam. Laboratory Unit; a 76° diam. 

Pilot Size Unit, and a 160 

diameter Commercial Size 

Unit, all of stainless 
steel through- 
out. 


Nerco-Niro has the most fully 
equipped plant of its kind in 
the U.S. If you have a diffi- 
cult-to-dry chemical product, 
it will pay you to investigate 
the Nerco-Niro “Gentle-ized” 
Spray Drying. Write to- 
day for Bulletin 
#232. 


Nerco-Niro Spray Dryer Div'n.. 





NICHOLS 








_ Engineering & Research Corp. 
: ee 


York 5, N.Y. 





PEOPLE... 


NAMES IN THE NEWS. 


M. A. GIBBONS 


EAVESDROPPING 


Dr. Piero Modigliani, 


executive director of research, Modiglass Fibers, Inc., chats 
with reporters at opening of research and development center. 


‘Is creative research really necessary 
in a product development center?” 


“We all know that a product, any 
product, is only the crystallization 
of an idea; if the idea is sound, 
the product is bound to be good. 

“We all know that a machine or 
a process is only an idea in action; 
if the idea is sound it will work. 
I don’t believe in inspiration nor 
in the working of the subconscious 
in creative research. We all are 
both conscious and unconscious all 
the time while we live and work. 
Nothing new was ever produced by 
reasoning alone; but without rea- 
soning everything remains asleep 
like seeds in winter. 

“Still, there is no room for sound, 
matter-of-fact individuals in cre- 
ative research. It might seem 
(that) this is a contradiction: How 
can a man without a sound judg- 
ment produce the sound idea neces- 
sary for the good product? 

“Here enters the engineer; the 
necessary link between the scientist 
or scientician, full of ideas, and the 


finished product of the machine that 
works. 

“We certainly need the cushion of 
good engineering between creative 
research and product development, 
and also between product develop- 
ment and actual production... . 

“The mind is the world of a re- 
search community and the _ indi- 
vidual who works in a research 
project knows that if he fails to 
participate in what others are 
doing, he is left alone. So a good 
research project must be designed 
to arouse a sense of membership to 
a whole that cannot be split up in 
partial functions. While in produc- 
tion, men are merged with their 
functions; on the other hand in re- 
search men must express them- 
selves as individuals. 

“In a product development center 
we need the man; who applies the 
methods and the results of particu- 
lar sciences in his daily work; and 
if his creative research is successful 


~* Dr. Piero Modigliani spoke at the dedication ceremonies of Nicolet Industries, 


Inc., and Modiglass Fibers, Inc., new executive offices and research and develop- 
ment center at Florham Park, N. J., on March 14, 1958. 
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PUMP DENVER PROCESS EQUIPMENT 


DENVER A ~ Patented standpipe around propeller shaft 
Te assures positive agitation and circulation 


WITHOUT (etented) r ’ r a 1 vx 3 Patented wearing plate prevents sand-up on 


SUPER 1 4 5 to shut-down. Heavy duty as well r acid- 

4 20’x 20’ = proof construction is available in both open- 

CORROSION AGITATORS “12 type, air lift and Super Agitator models. 
and MIXERS ’ , Please write for Bulletin No. A2-B4. 


Liquids 
Gases ye 
Slurries } CONTAMINATION 





— A Denver Steel-Head Ball Mill will suit your 

DENVER A particular need. Five types of discharge trun- 
Steel-Head f j nions. All-steel construction. Low initial cost 
N ‘A due to quantity production. Quick delivery. 

BALL MILL a ’ Laboratory and pilot plant mills also avail 
ae able. Please write for Bulletin No. B2-B13. 





Heavy duty units, extra rigid track and ball. 
DENVER 3 , bearing wheels assure positive travel and 
: di timing of sample cutter. Available in stain- 
Automatic . Cutter less steel for acid and corrosive service. Wet 
tral Control Panel for 
LERS Travel and dry cutters. Cen 

SAMP > multiple samplers. Bulletin. No. $1-B4. 

Wavelike 


Motion "a ¢ 
ot Steet 8 DENVER 4 ay j Cast Steel Frame, manganese jaw and cheek 
. 3 t Vg Vo! plates. Large diameter shafts reduce shaft 
Finger Forced Feed ‘ 2% = 2 deflection and thus increase life of heavy- 
JAW — e duty, oversize roller bearings in bumper. 
36"x 48 Setting easily controlled. Please write for 


CRUSHER Se Bulletin No. C12-B12. 





> 
= 
Qy 


Forces Material Through Tubing 





P b pegged Accurately meters minute quantities of liquid 
cc, per min. from 0 cc to 2000 cc per minute. Float valve 
to 4.5 G.P.M. DENVER ; in tank permits connection of feeder to bulk 
Prices range from.... $60.00 to Wet Reagent ; —_ manus device. myrssc “eervi a to 
d di . control amount of liquid is simple and ac- 
Sa $550.00 FEEDER F curate. Used in multiples for higher capac- 
ities. Please write for Bulletin No. F6-B9. 
Write for Catalog. 
5 IG M A M 0 T 0 B | NC 4 Special, patented design of segments in 
i Denver Disc Filters use both gravity and 
’ e : . 

7 North , ; DENVER ; 1 Dise, 2‘ vacuum to give a drier filter cake. Drainage 
f orth Main St. e Middleport, N.Y. Dise ! ies | , to is complete and positive, with no blow-back. 
Disc, 9” Simple, low-cost, dependable construction. 
FILTER 12 ‘ Quick delivery Also Drum and Pan Fillers. 

Please write for Bulletin No. FG-B1. 











Flotation is the selective separation of par- 
DENVER ticles from each other in a liquid pulp by 
A ps means of air bubbles. More large plants are 
: r : ° ’ . : 
“Syub-A” " f Laboratory installing Denver ‘‘Sub-A’s’’ for their entire 
Sub-A and os, : : 
Bc ial flotation job, because they give maximum 
FLOTATION : ’ ommMercial -ocovery at a low cost per ton. Dependable, 
; . low-cost, simplified continuous operation. 
Please write for Bulletin No. F10-B81. 





A mechanically operated, longitudinally re- 
DENVER ciprocating table consisting of a deck hav- 
‘ : ait ing a plane surface partly riffled and a tilt- 
Wilfley 5 to 150 ing device. it separates materials into bands 
Concentration 7/24 Hrs. ond handles the coarsest sands with excel- 
. lent results. Ideal for separation of groups 

VALVE WARM ER TABLES of particles having a similar range of spe- 
cific gravities. Write for Bulletin No, T1-B3. 


In 5 irna June 1957 and : 

March 24th, 1958—we told about this modern Valve Batch and continuous test models of Crushers,’ 

é r views. It is a CURVED ' Screens, Ball Mills, Pulverizers, Rod Mills, 

DENVER Classifiers, Agitators and Mixers, Pulp Dis- 
Batch ? 


pEAN fa\iN] tributors, Feeders, Flotation Machines, Pumps, 
The) ER M 6) . PYA\N) LABORATORY or Thickeners, Filters, Dryers, Tables, Samplers. 
Sy me : EU EQUIPMENT : Continuous Results obtained on Denver Laboratory Equip- 





ment can be duplicated by commercial ma- 
chines. Please write for Bulletin No. LG3-B102 





ASK FOR DATA DRYERS 


Complete information on this Valve 
Warmer and Cooler is given in Form V-2. - a 
Bulletin 355 is a treatise on the Dean “The joum that makes a frends hafpepler, healthier and wealthier 
Thermo-Panel Coil which TAKES THE 
PLACE of old-style pipe coils. Bulletin 258 


Or onan a | Ad age PMENT COMPANY 
Backed by 20 Years of Pane! Coil Manufacturing. P [| * 
| acs 10 


and larger {,, Bulletin No. D4-B2. 


Available in several types: Direct Heat, In- 
DENVER | direct Heat, and Steam Tube. Let DECO En-. 
Standard i gineers solve your drying problem. No dryer 
woe problem too small or too large. Please write 

ah —- 


2) 


res) 1400 17th Street © Phone CHerry 4-4466 °* Denver 17, Colo. 








DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave i 
BROOKLYN 38, N. Y. fel Sterieg 9 94 See Our New Catalog Starting on Page 647 CEC 
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Typical station arrangements 


Remote control for valves 


In recent years, increasing numbers of manual remote con- 
trols have been installed in industrial power plants and on 
nuclear reactors. These systems are popular because they 
eliminate a great deal of hazardous climbing and permit 
relatively inexpensive control of a number of widely scattered 
valves. 

Stow Manufacturing Co. makes a complete line of these 
controls, including: flexible shafting, universal joints and 
geared joints. These controls also include standard remote 
stations, intermediate connections and valve couplings for 
both flexible shafting and reach rods. 

Typical installations of this equipment are shown above. 
Sketch “A” shows a flexible shaft that can be used up to 
100 ft. in length and is available in sizes up to 1-5/8” 
diameter. Sketch “B” is an installation using geared joints 
that operate in any angle through 340°. 

For complete design data on all sizes of standard flexible 
shafts, geared joints and terminals, write for Design Manual 
553. 


STOW MANUFACTURING CO. 


121 Shear Street, Binghamton, N. Y. 





NAMES... 


he provides the best gifts for our 
future. 

“With the technological revolu- 
tion now under way, our economy 
is not orbiting any more around the 
old problems of production, distri- 
bution and consumption of goods, 
but on the creation of new products 
and processes. 

“. . « Creative research, besides 
its practical function to help in the 
development of new products and 
machines has also an important 
social function; to give those who 
are actively engaged in it the op- 
portunity to express themselves and 
so to be happy and healthy. To 
mature without getting old is the 
great gift of any creative activ- 
are 


Herbert W. Beck 


CIBA Co. has announced the 
appointment of Herbert W. Beck 
as sales supervisor for the pulp 
and paper industry. Beck, for- 
merly assistant to CIBA’s gen- 
eral sales manager, serving the 
textile, paper and leather trades, 
has had more than 20 years ex- 
perience in dye and chemical 
sales to paper-making industries 
in the U.S. 

Before joining CIBA in 1955 
he worked first, in production of 
dyes and chemical intermediates ; 
later, in chemical sales with Na- 
tional Aniline Division, Allied 
Chemical and Dye Corp. For a 
time he was manager of National 
Aniline’s Portland, Ore., office. 
Beck has also served as a sales 
representative for paper-making 
equipment. 


Victor T. Mavity, Jr. has joined 
the Ethyl Corp. research lab- 
oratories in Detroit as a tech- 
nica! analyst-writer in the 
information services group. 
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Before joining Ethyl, Mavity 
was associated with Ashland 
Oil and Refining Co., Lago Oil 
and Transport Co., Esso 
Standard Oil Co. 


Dewey F. Barich, now assistant 
manager of educational af- 
fairs at Ford Motor Co., will 
assume the presidency of De- 
troit Institute of Technology 
on May 1. Barich succeeds 
DuVal J. Terpeney, who has 
been acting president while 
trustees were interviewing 
candidates for the presidency. 


Thomas H. Chilton, technical 
director of Du Pont’s devel- 
opment engineering division 
for the past 11 years, has 
been named technical adviser 
to the company’s engineering 
department. In the develop- 
ment engineering division, 
Charles E. Daniels succeeds 
Chilton as technical director; 
Charles M. Cooper is named 
an assistant division director 
in charge of the engineering 
research laboratory; Har- 
court C. Vernon becomes di- 
rector of the engineering re- 
search laboratory; Roy A. 
Kinckiner, deputy director of 
the laboratory. 


Pi ns 


Paul E. Huber 


Paul E. Huber is now produc- 
tion manager of Catalysts and 
Chemicals, Inc., Louisville, Ky. 

A chemical engineering gradu- 
ate of the Speed Scientific School, 
University of Louisville, Huber 
started his engineering career 
with Cohart Refractories as a 
sales engineer and technical serv- 
ice representative. He later 
joined Houdaille-Hershey Corp. 
where he held the position of 
production superintendent, han- 





DECENTRALIZED STEAM 


with Clayton Steam Generators 
Costs Less! 


When W. P. Fuller was faced with a large 
boiler repair bill, plus replacement and 
possible extension of transmission lines, 
they looked into decentralized steam... 
using Clayton Steam Generators. Under 
the proposed Clayton decentralized steam 
plan, six Claytons replaced the old boiler 
room...each one located near the steam 
job required. Considerably more usable 
steam is now produced at less cost! 
Decentralized steam expensive to install ? 
Not at all! The entire installation expendi- 
ture was less than the cost alone of install- 
ing new transmission lines! Investigate 
decentralized steam. 














Buying Clayton Steam Generators is just 
smart business! These steam units produce 
more steam at less cost in only one-fourth the 
space occupied by ordinary steam boilers. 
They cost less to install too...no stacks to 
erect, no walls to knock out, lower rigging 
expense and lower hauling costs...and you 
can put them practically anywhere! The secret 
of Clayton’s higher efficiency is controlled cir- 
culation and balanced feed, a principle of using 
a continuous single pass tube... thus, they are 
more reliable and easier to operate, maintain. 
From a cold start, Claytons produce steam in 
3 minutes...and all day they produce only 
steam needed—instantaneously. Let a Clayton 
representative give you the complete facts. 


Clay MANUFACTURING COMPANY 
i send us more information on Clayton Steam 
Generators. 

Name 


| 
| 
| 
] 
| 
Company re i = 
| 
ail 
| 
| 
| 
| 
a 








Address eS 
City Zone___ State 
We use steam for = 














Send to: Clayton Manufacturing Company 
409 N. Temple City Blvd. 
tl Monte, California 
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Labor savings will pay for 
these 6 new BATCH-MASTERS' 
in less than 2 years 


Nutley, N. J. — In expanding its production facilities 
for Gantrisin, one of their sulfa group pharmaceuticals, 
Hoffmann-LaRoche, Inc., had the option of selecting 
nine 48” conventional centrifugals or six 48” Tolhurst 


Batch-Master” machines. 


After considering that only one man is required to 
tend each two “Batch-Masters,” while four men are 
needed for every three conventional units, the manu- 
facturer decided on the former machines. The resulting 
75% labor savings will offset the total cost of the new 


machines in approximately 18 months. 


The “‘Batch-Master’s” fast bottom discharge and 

hydraulic unloading make the difference in labor re- 

quirements and in batch processing cycle time. 
@eeeeeeoeeeeeeeeeeeeeee 


FOR MORE COMPLETE DATA, SEE 
TOLHURST'S SECTION IN CHEMICAL 
ENGINEERING CATALOG or write 


Tolhuret CENTRIFUGALS 





A DIVISION OF 
American Machine and Metals, Inc. 
Dept. CET-458, EAST MOLINE, ILLINOIS 


SPECIALISTS IN LIQUID-SOLIDS SEPARATION 





NAMES 


dling specialized production of 
process equipment for the A. E.C. 

For the last 14 years Huber 
has been active in catalyst re- 
search and development. More 
recently he was catalyst produc- 
tion manager’ with Girdler Co. 


Keith R. Cranker 


Keith R. Cranker is the new 
director of research and develop- 
ment for Plumb Chemical Corp., 
manufacturer of Fibercore mold- 
ing compounds. 

Cranker has been engaged in 
the plastics and rubber fields for 
the past 14 years. Before joining 
Plumb, he was assistant man- 
ager, technical service depart- 
ment, Thiokol Chemical Corp. 


Victor J. Carnell, formerly su- 
pervisor — operations depart- 
ment, Pennsylvania division 
of Esso Standard Oil Co. in 
Philadelphia, has been ap- 
pointed Midwest manager 
sales engineer of Ever-Tite 
Coupling Co. Carnell will 
make his headquarters at 
2107 Carew Tower, Cincin- 
nati, Ohio. 


David M. Kyllonen, resident en- 
gineer for Callery Chemical 
Co. at Los Angeles, Calif., has 
been transferred to the Mus- 
kogee, Okla., division as tech- 
nical manager. 


Robert G. Mispley has _ been 
appointed assistant product 
manager, Crown Zellerbach 
Corp. headquarters manufac- 
turing department, San Fran- 
cisco. Previously he was su- 
pervisor of product quality 
and development, Camas, 
Wash., paper mill and con- 
verting plant. 
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Manley T. Mallard 


Appointment of Manley T. 
Mallard as marketing specialist 
in the petrochemical field has 
been announced by Ansonia Wire 
& Cable Co., in line with the com- 
pany’s plans for diversification. 

Mallard was originally em- 
ployed by DuPont as a chemist 
on rubberized fabrics, heavy 
chemicals and explosives. From 
1930 to 1943 he was in research 
and development on rubber and 
plastic insulations for wire and 
cable at General Electric Co. in 
Bridgeport, Conn. Subsequently 
he was employed as a technical 
service representative on svn- 
thetic rubbers for Hycar Chem- 
ical Co., Akron, Ohio. 

Prior to joining Ansonia in 
1956 (as assistant plant super- 
intendent and later as sales engi- 
neer), Mallard was _ assistant 
plant manager and director of 
research for Cornish-Rutland 
Co., maker of wired assemblies 
and electrical wiring harnesses 
and parts. 


Ray St. Onge has been ap- 
pointed advertising and sales 
promotion manager for Beck- 
man Systems Division. 


Ray L. Hobbs has been named 
chief engineer of the Best 
Fertilizers Co., Oakland, 
Calif. He will be in charge of 
all maintenance and new con- 
struction engineering in the 
present plant at Lathrop, 
Calif., as well as in the new 
anhydrous ammonia plant 
now being built. 


P. C. Spencer, president of Sin- 
clair Oil Corp., New York, 
has been appointed treasurer 
of the American Petroleum 
Institute. He succeeds B. B. 
Jennings of Socony Mobil Oil 
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Niagara 


the most dependable name in 


PRESSURE FILTERS 


FOR LIQUID 
CLARIFICATION 

Niagara vertical tank models are 
available in sizes up to 1000 sq. ft. 
Automatic cake discharge optional. 


FOR CAKE 
RECOVERY 
Niagara horizontal tank filters are 
designed for easy solids removal 


with capacities up to 250 cu. ft. 

















FOR SMALL BATCH 
OPERATIONS AND POLISHING 
Niagara Batch-Miser® horizon- 

tal plate filters can be used with 

all types of filter media. Sizes 

7.4 sq. ft. to over 200 sq. ft. in 


aa i a single unit. 
Our field engineers can provide you with an accurate and efficient 
appraisal of your filtration problem and a prompt recommendation 
of the filtration equipment best suited to your processing needs. 
Niagara’s laboratories and field testing equipment are at your serv- 
ice. See our pages in Chemical Engineering Catalog. 
FREE! NEW FILTER AREA CALCULATOR 


Determines required filter area on basis of BOTH the 
filtration rate and the cake capacity. Write today! 


Niagara FILTERS 


A DIVISION OF 


American Machine and Metals, Inc 
Dept. CEN-458, EAST MOLINE, ILLINOIS 
(Niagara Filters, Europe: Kwakelpad 28, Alkmaar, Holland) 





SPECIALISTS IN LIQUID-SOLIDS SEPARATION BY 
PRESSURE-LEAF, PLATE and ROTARY VACUUM FILTRATION 
and CENTRIFUGAL EXTRACTION ~ 


— 


THREE IMPELLER DOUBLE — 


HELICAL ROTOR 
= 


At 


FIVE IMPELLER SINGLE 
HELICAL ROTOR 


FIVE IMPELLER DOUBLE 
HELICAL ROTOR 


SEVEN IMPELLER DOUBLE 
HELICAL ROTOR 


Get the facts 
on the pump, 
and rotor that 
is best for you. 


KINNEY Heliquad Pumps are designed specifically 
to handle materials beyond the capabilities of 
other pumps... heavy viscous materials, princi- 
pally, that pumps of other configurations just do 
not handle economically. Molasses, syrups, choco- 
late, gums, resins, waxes, tar, asphalt or alcohols 
are handled efficiently. Heliquads are fixed dis- 
placement pumps and in many applications pro- 
vide metered flow in either process or transfer 
service. 

The big economy advantage for you in selecting a 
KINNEY Heliquad Pump is in its ability to minimize 
down-time and maintenance costs. Many KINNEY 
Pumps now in service — day in and day out rugged 
service —have been on the job 20 years and more. 
For you, there is a KINNEY Heliquad with rotors 
precisely suited to your needs, whether they be 
10 gpm or 2000 gpm, or capacities in between. 


KINNEY Heliquad Pumps handle entrained gases 
and non-lubricating liquids. They make money for 
you by doing the job other pumps can’t do and by 
keeping production up when other pumps are 
down. Write for Bulletin L-54 Today! 


KINWNEY mrs. vivision 

THE NEW YORK AIR BRAKE COMPANY 
| 3510 WASHINGTON STREET | BOSTON 30 ~ miss) 
| Please send me copy of Bulletin L-54 by return 
1 mail. 





Name 





! Company. 








i Address. 
| City State 











NAMES . 


Co., New York, who retired 
recently. 


Charles F. Reinke has joined 
the metallurgy division of Ar- 
gonne National Laboratory. 
Reinke formerly was an irra- 
diation coordinator for Com- 
bustion Engineering. Before 
that he was an engineer with 
Knolls Atomic Power Labora- 
tory, Schenectady, N. Y. 


Lawrence J. Horan 


Lawrence J. Horan has been 
named manager of the South- 
eastern division of National 
Starch Products Inc. with head- 
quarters in Atlanta, Ga. In his 
new assignment, he will be re- 
sponsible for over-all operation 
and supervision of adhesives, 
paper and textile sales and tech- 
nical service groups. He will also 
work on the promotion of spe- 
cific products for these fields. 

Horan, a chemical engineering 
graduate from Illinois Institute 
of Technology, joined National 
Starch in 1950 as an adhesive 
salesman. After three years he 
transferred to resin sales for the 
paint industry and was appointed 
supervisor, Midwest resin sales 
in 1955. 

From January 1956 until his 
present appointment, Horan 
served as district supervisor, 
New York sales. 


C. J. G. Leesemann has been ap- 
pointed head of the supply 
and coordination division in 
Humble Oil & Refining Co.’s 
Houston office. He has pri- 
mary responsibility for co- 
ordination and liaison be- 
tween the refining department 
and other company depart- 
ments, and between Houston 


April 21, 1958—CuemicaL ENGINEERING 








office and Baytown refinery oe fee. Prompt st Sia from Asarco, America’ ct 
and customers on matters re- ; cer. Complete research and engineering assistance. 
—. gris a ‘Or being used as a reducing agent, precipitating agent, purifier, 
ucts. ~ catalyst, polymerizing agent, in rust-resistant paints, bleaches, | 
pyrotechnics, soot-removal, Sherardizing, pipe thread com- | 


es oe ae pounds, For experimental half-pint sample, write American 
names 1ea¢ cne St, ac be 
sales laboratory, by United | Smelting and Refining Company, Federated Metals Division, 
Wallpaper, Inc. Chicago, 120 Broadway, New York 5, New York. 
manufacturer of protective bee 
coatings and resins for in- FEDERATED METALS DIVISION OF 
dustrial and consumer appli- ee 
cations and wall coverings. 


George Sherrerd, who has been 
in charge of the centrifugal 
and filtration equipment di- 
vision of Bird Machine Co. for 
25 years, is retiring as vice 
president of the company. He 
will, however, continue his 
association with Bird in a 
consulting capacity. Henry 
H. Shepherd, Bird’s general 
sales manager, and_ Erie 
Piper, manager of centrifugal 
and filtration equipment sales, 
are assuming customer rela- 
tions responsibilities formerly 
carried by Sherrerd. 


Se ie 


1 oe Ht ll ar Bie 


ANVdGWOD ONINIASY ONY ONILDIANS NYDINSNY 


L. O. Crockett 


L. O. Crockett, former vice 
president, petrochemicals, Gulf 
Oil Corp., has been elected presi- 
dent and chief executive officer 
of Goodrich-Gulf Chemicals, Inc. 
He succeeds W. I. Burt, newly 
elected board chairman. 

A veteran of nearly 36 years 
of service with Gulf, Crockett 
has held a number of increas- 
ingly important positions. They 
include foreman of a major lu- 
bricating oil processing unit, 
chief chemist for three Gulf re- 
fineries, assistant general super- 
intendent of the company’s Texas 
refineries, manager of petro- 
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NAMES .. . 


5 L E E § 5 {e) »} 6 e NM = chemical activities, general man- 


ager of the chemical department. 
For Reduced Processing Costs In 1955 he became a vice presi- 
an tee dent of Gulf. 

=e Since 1952, Crockett has been 
a director of Goodrich-Gulf and 
has been responsible for much of 
Gulf’s relations with that com- 
pany. 


4 Jacketed, 


Style A Kettle 
5 to 100 gal. 


Style CW Kettle % Jacketed, 5 to 500 gal. 


4%, Jacketed, 80 to 300 gal. 


Style B Kettle George F. Hornaday 


Pressure Kettle nae Ree eee ae Appointment of George F. 
% Jacketed, 40 to 200 gal. _ Style CWT Kettle Hornaday as manager of its re- 
with Center-Line Scraper oe 
Agitator, 80 to 300 gal. search and development division 
has been announced by Houdry 
Process Corp. 

Hornaday, who had been asso- 
ciate manager of the division 
since December, 1956, heads op- 
erations at Houdry’s Linwood, 
Pa., research and development 
laboratories. Before that he was 
assistant process sales manager 
of the company. 

Prior to joining Houdry in 
Puls Book 1940 as assistant manager of 
500 to 2,000 gal. ; _ development, Hornaday was with 

Soconoy Vacuum (now Socony 
Mobil) Oil Co. He is experienced 
in catalytic cracker operation, 
reactor design, technical service 
and participation in development 
of Houdry dehydrogenation proc- 
ess, used for production of buta- 
diene and butanes. 


Vacuum Pan 


30 to 500 gal. see 


es : i Quick Cooling 
Storage Tank é | | Pan 
ne er 19 9 a ae. MacVicker Snow has been ap- 
pointed assistant secretary of 
Celanese Corp. of America. 
He’s been associated with 
Celanese since 1953, as a 
member of the company’s 


, i E E | | ! legal department. 
ft 3 


METAL PRODUCTS William D. Kohlins has been 


COMPANY INC. Kettles, Tanks, Agitators Vacuum named general manager of 

. , Plain and Processing and and Pressure Blaw-Knox Co.’s Buflovak 
Jacketed and Storage Accessories Equipment “ ° a ee 

ALL LEE KETTLES ARE MADE aeons Equipment Division, Buffalo, 


TO A.S.M.£, CODE. 417 PINE STREET, PHILIPSBURG, PA. N. Y. He has been serving as 


division manager since 1956. 


Write for bulletins 
on any of the 
products illustrated. / 
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Raymond W. Hess 


Raymond W. Hess has retired 
as coordinator of pollution re- 
search for National Aniline Di- 
vision, Allied Chemical & Dye 
Corp., after nearly 40 years with 
the company. He plans to con- 
tinue his activities in the field 
of pollution abatement as a con- 
sultant. And recently his ap- 
pointment as consultant-execu- 
tive to the Hamburg, N. Y. Water 
Board was announced. 

For the past 20 years Hess has 
been occupied with coordinating 
National Aniline’s activities re- 
lating to operating improvements 
and waste problems. 

For his work in_ pollution 
abatement, Hess has_ received 
many honors. Most recently 
(February 18, 1958) he received 
a special award from Manufac- 
turing Chemists’ Association 
“,. in appreciation of his many 
years of dedicated service” in the 
field of water pollution abate- 
ment. 


Giulio Natta, professor at the 
Polytechnic Institute of Mi- 
lan, has been elected a Fellow 
of the New York Academy of 
Sciences in recognition of his 
outstanding achievements in 
science—in particular for his 
latest revolutionary discover- 
ies in the field of polymer 
chemistry. 


Gordon D. Kerns has been ap- 
pointed senior technologist at 
Vickers Petroleum Co.’s Pot- 
win, Kan., refinery. Before 
joining Vickers, Kerns was 
manufacturing coordinator, 
Amoco Chemicals Corp., Chi- 
cago. 


Robert L. Hart has been named 





M&L STILL REBOILER —made of all carbon 
steel to A.S.M.E. code and T.E.M.A. specifi- 
cations. (Design temp. 450°F, weight 9500 
Ibs., Shell—44” dia., 8'9” length, 1-1/16" 
thick, 1500 steel tubes—%4”’ 0.D. x 14 B.W.G.) 


Many years of experience have given us an unusu- 
ally thorough knowledge of the appropriateness, 
adaptability and qualities of fabrication of a wide 
variety of metals. This accumulated knowledge, 
coupled with our engineering experience and the 
important “extras” in fabrication, is your assur- 
ance of practical trouble-free equipment at the 
lowest possible cost. 

It is impossible, in a field requiring such wide 
diversification, to illustrate, or even list all the 
products we have been called upon to supply. An 
excellent case in point, however, is the Reboiler 
above. In its fabrication, X-Raying was performed 
to assure perfect welds. This example is typical of 
the “extra” care you can expect and get from 
Manning & Lewis. 


Call on us the next time you need equipment. We are 


fully qualified to design and fabricate to all codes. 





MANNING & LEWIS 


MANNING & LEWIS 


ENGINEERING COMPANY 





Dept. A, 28-42 Ogden Street, Newark, New Jersey 





district sales representative DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 
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of Sinclair Chemicals, Inc., 
with headquarters in Phila- 
delphia. Hart joined Sinclair 
Refining Co. in 1950 as an in- 
dustrial sales engineer. In 
1954 he went with Sinclair 
Chemicals as a sales engineer 
in Chicago. 


David S. Devendorf recently 
joined the products research 
department of the soap prod- 
ucts division of Procter & 
Gamble. Jimmie K. Dyer 
joined the company’s develop- 
ment department of the ex- 
ploratory division. 


Numbers on the cutaway 

view indicate the four passes 
through which combustion gases 
transfer heat to boiler water, 


Cleaver-Brooks design standards 
assure you lower operating costs 


1 LOWER FUEL COSTS with 
four-pass construction. High 
heat transfer results from fast 
moving combustion gases passing 
through four complete passes. 


2 LONGER BOILER LIFE and 
many years of uniformly high 
operating efficiency are the re- 
sult of realistic five square feet 
of heating surface per boiler 


3 HIGH COMBUSTION EFFICIEN- 
CY is the result of proper air- 
fuel ratios made possible with 
forced draft design. Every Cleav- 
er-Brooks boiler supplies its own 
air for combustion. 


4 creater SAFETY with up- 
drafé construction. Low furnace 
location keeps hottest combus- 
tion gases deep within the boiler 


horsepower. water. 

Four pass construction, forced draft, five square feet of heating sur- 
face per boiler horsepower, updraft construction — these are the four 
Cleaver-Brooks design standards that constitute an accurate yardstick 
of boiler value. 

They keep your steam costs low. They assure minimum 80% op- 
erating efficiency under a wide range of loads. They mean “safe, 
dependable boiler operation under toughest operating conditions. You 
can select Cleaver-Brooks boilers in 19 sizes, 15-600 hp, 15 to 250 psi. 
For more information, see your Cleaver-Brooks boiler 
representative or write Cleaver-Brooks Com- 
pany, Dept. D,345E. Keefe Ave., 

Milwaukee 12, Wisconsin. 


mpe 
- —_ 
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ORIGINATORS OF SELF-CONTAINED BOILERS 


i 
Richard F. Warren 


Richard F. Warren has been 
appointed supervisor of Amer- 
ican Cyanamid Co.’s_ newly 
formed commercial information 
center. The center, a part of the 
commercial development division, 
not only receives and processes 
commercial information, but also 
serves as a clearing house for 
information requests concerning 
Cyanamid products. 

Warren has been manager of 
sales service and statistics, in- 
dustrial chemicals division. He 
joined Cyanamid as a_ senior 
market analyst in 1951. Earlier 
he was an editor of Chemical En- 
gineering. 


Elton R. Beverly has_ been 
named group supervising 
engineer at Allied Chemical & 
Dye Corp.’s synthetic fiber 
plant operated by National 
Aniline Division at Hopewell, 
Va. Stanley P. Anderson has 
been named group engineer— 
vat colors, of the Buffalo, 
N. Y., plant of National Ani- 
line Division. He will be in 
charge of vat color plant de- 
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sign, succeding Beverly in 
this position. 


George L. Gouker, formerly 
assistant superintendent at 
the Fernandina, Fla., plant of 
Rayonier, has been appointed 
general superintendent for 
Alaska Lumber & Pulp Co.’s 
pulp mill under preliminary 
construction at Sitka, Alaska. 


B. D. Thomas has been elected 
president of Battelle Memo- 
rial Institute. 


W. K. Jackson, former director 
of the chemical division, Cos- 
den Petroleum Co., has been 
appointed vice president of 
research and _ development, 
Vickers Petroleum Co., Wich- 
ita, Kan. Dewey Mark, 
former chemical sales man- 
ager of Cosden, has joined 
Vickers Chemicals, newly 
formed division of Vickers 
Petroleum, as its general 
sales manager. A. B. Mullaly, 
former president of Advance 
Solvents and Chemical Co., 
N. Y., has been named vice 
president of market and 
market development for Vick- 
ers Chemicals. 


Richard G. Glover has been ap- 
pointed product sales man- 
ager of acids, heavy chemi- 
cals and specialty chemicals 
for Monsanto Chemical Co.’s 
inorganic chemicals division 
(St. Louis), after serving as 
a member of that division’s 
engineering and development 
staff since 1956. David S. 
Plumb has been appointed di- 
rector of a newly formed 
divisional development de- 
partment of Monsanto’s plas- 
tics division at Springfield, 
Mass. 


A. M. Gemassmer, James D. Ma- 
honey and Wiliam W. Schnei- 
der have been named to the 
board of directors of Mobay 
Chemical Co. of Pittsburgh, 
Pa. Gemassmer, vice presi- 
dent and technical director 
of Mobay, was formerly asso- 
ciated with Farbenfarbriken 


BE POSITIVE 


SPECIFY 


SIFCO 


STAINLESS INSERT 


FLANGES 


e POSITIVE SAVINGS *¢ 
e POSITIVE SEALING ¢ 
e POSITIVE IDENTIFICATION ° 


7 
e POSITIVE BOLT HOLE ALIGNMENT 


You're certain of the right corrosion resistant insert flanges 
for coupling your process piping when you specify “SIFCO”’. 
Each SIFCO insert is permanently identified for manufac- 
turer, pipe size, pressure, grade and heat code; each 
carbon steel flange is similarly identified to assure posi- 
tive identification. 


Other familiar and dependable SIFCO advantages are: 


@ LOW ORIGINAL COST—Only the insert is of cor- 

rosion resistant alloy—the flange itself is of economical 

carbon steel. 

@ MAXIMUM SEALING—Leakproof joints are assured by true 
concentric grooves on the gasket face. 

@ FASTER BOLT HOLE ALIGNMENT—Only SIFCO flanges 
can be rotated easily into position after inserts have been welded, 
threaded, or rolled to pipes or fittings ... exclusive SIFCO 
feature eliminates bolt hole alignment problems. 


There are many sizes of SIFCO stainless steel insert flanges 
—all identified by number and code—in these 4 styles 


SLIP-ON—offers the most economical flange for welding to pipe 
or fitting. 

ROLL-ON—for use where welding, van stoning or threading is not 
desirable. Can be assembled by a simple expanding method. 
SOCKET TYPE—provides ideal welding features to insure leakproof 
joints. 

THREAD-ON—assures tighter threaded connection and can elim- 
inate back welding, achieving bolt hole alignment without loosening 
thread. 


Write, wire or call for full details and catalog or see your 
local distributor. 


STAINLESS INSERT FLANGE Co. 
6526 UPLAND STREET, PHILADELPHIA 42, PA. 
TELEPHONE: SAratoga 6-8850 


Bayer. Mahoney, . Mobay’s 
general sales manager, was 
associated with Monsanto be- 
fore coming with Mobay when 
the company was fermed in 
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1954. Schneider is vice presi- 
dent, finance and_ general 
counsel for Monsanto. 


Alfonso de Leon, Lecheria, Mex- 
ico, has been appointed to the 
newly created position of pro- 
duction manager of the Mon- 
santo Mexicana, S. A. plant at 
Lecheria after serving as 
plant superintendent there 
since 1956. 


J. Frank Henderson, minerals 
industry design and construc- 
tion specialist, has joined 
Kaiser Engineers as a devel- 
opment engineers, minerals 





division. 


James Cooperman, — research 
chemical engineer at Armour 
Research Foundation of. Illi- 
nois Institute of Technology, 
will head unit operations of 
the applied chemistry section 
at the Union of Burma Ap- 
plied Research Institute. 


a TICLE SIZE REDUCTION Alex Lewis, Jr., has been pro- 


moted to manager, petrochem- 


icals department, Gulf Oil 

> Corp. He previously was in 
charge of chemical marketing 

: ; : for the petrochemicals de- 
partment and will succeed 


i : * L. O. Crockett who was re- 
Obtain the facts on the 5 unique functions of — cently elected president of 
ENTOLETER® CENTRIFUGAL IMPACT MILLING... Goodrich-Gulf Chemicals, 


Send for this new bulletin presenting the complete a 
story on the most efficient method of achieving particle size ; OBITU ARIES 
reduction. : 
Learn about the true Impact Mill . . . A machine which will ‘ 
provide you with substantial cost savings through these : dent and a member of the 
advantages Om board of directors of Reich- 
@ COST ECONOMY... initial, operating maintenance and pe hold Chemicals, Inc., died 
veces Gare suddenly March 9 of a heart 
@ Low HORSEPOWER REQUIREMENTS... with high put- attack in North Tarrytown, 
through capacities a : N. Y 
TEMPERATURE CONTROL...Eliminating the use of cut- oy ei ; 
ters, attrition or close tolerances in the path of the 
product, heat rise is kept to a minimum 


Paul L. Swisher, 59, vice presi- 


Berne L. Woolley, manager of 
HIGH EFFICIENCY...with no parts to sharpen and no research and development at 
critical tolerances to maintain the Buffalo plant of National 
MODERN DESIGN...resulting in dependable operation Bae : Aniline Division, Allied 
and ease of cleaning Bes Chemical & Dye Corp., died 
ee suddenly of a heart condition 
on March 9. 


| John B. Whitney, retired chem- 
E ee T ° L E T E oa D ‘ Vv 7 % y | ac “real sss ican Mont- 


SAFETY INDUSTRIES, INC. clair, N. J., died March 11 


P, O. BOX 904 NEW HAVEN 4, CONN. after a long illness. Whitney, 


PINTSCH COMPRESSING CORPORATION LIGHTING DIVISION AUTOMATIC TIMING & CONTROLS, INC a specialist in the design, 
LIQUIGAS LIMITED SAFETY RAILWAY SERVICE CORPORATION THE HOWE SCALE COMPANY construction and operation of 
ELECTRICAL DIVISION ENTOLETER DIVISION Si ANDLING SYSTEMS sulfuric acid plants, was 76 


vears old. 
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NORWALK ENGINEERED 
CHECK VALVES 


a Sr ORR NS 


Series 1300 Steel Fabricated 


This man, cleaning a tank-truck interior 
of alkyd resin deposits, accomplishes 


Check PRESSURES 7 18 hours 


in pipe sizes from 3/5” 


: d 
to 42” and larger 
Norwalk custom engineered Check = 
Valves provide absolute protection C eg n ing 
against reverse flow of gas and air 
and operate at full capacity with neg- : 


ligible pressure drop. Rugged con- 
struction and time-tested features as- 


in | hour 


At a New England chemical plant, it 
used to take three men working six hours 
to clean out each truck tank—two men 
inside the tank scrubbing, scraping and 
sloshing, one man astride the dome to 
watch in case the oxygen tanks gave out. 
that meets every gas and air control Ookite Interior Tonk Cleaning Unit, Even at that, a careful inspection was 


Model 531. Automatically sprays 
problem. hot cleaning solution under pres- needed to make sure the tank was prop- 


sure. Nozzles rotate vertically and = 
erly clean. 


sure dependable performance with 
practically no maintenance. Custom 
built for special and standard hori- 
zontal or vertical installations in any 


size pipe. 


Norwalk valves and engineering 


assistance provide a complete service 


horizontally. Rinses after cleaning. 
For positive control of gas “ON Sproys 45 gal/min at 150 Ibs. 


and air—Call Norwalk. Dy pressure, That’s how it was. Now, one man equipped 


with the Oakite 531 Interior Tank Clean- 
INDUSTRY'S COMPLETE LINE ing Unit, using a cleaning solution recommended by the local Oakite 


Check Valves Pipe Sizes % TN El TRIE ks é spiny 
eon tad Wade ‘on ot » «a representative, does the whole job in one hour flat. A sweet job, too, 


Monometers Pressure or Vacuum with the tank interior shining like new. 


Pressure Controllers Pressures to 5 psi a Cd ¥ i © . 
Sictieas Midis Hin Ss 4" to 3. It’s just one of the many ways Oakite methods and materials save 


Station Regulators Pipe Sizes 3” to 24 time and money in chemical plants... and why you may find it well 


Liquid Seal or Diaphragm Types. : . : 
Sued Gakans Shen Snax i" we 0" worth your while to call in your local Oakite man. Meanwhile, for 
Filters Pipe Sizes 2" and up details about Oakite tank cleaning equipment and Oakite cleaning 
methods for the chemical industry, write to Oakite Products, Inc., 


Cc lete Engineering C ti " - oer 
ee nn Sneeee TS 16H Rector Street, New York 6, N. Y. 


NORWALK VALVE CO. Technicol Service Representatives in Principal Cities of U. $. ond Conade 


Established 1878 pectALiZED INDUSTRIAL CLE ayy, , 
s Cc 
SOUTH NORWALK, CONN. Export Division Cable Address: Oakite 
Boston * Chicago * Cleveland * Detroit OAKITE 
los Angeles * Minneapolis * New York ® 
Philadelphia © Pittsburgh 
San Francisco * Washington, D.C “A TeRiacs. metHoos - SERVICE 


In Canada: Ontor Ltd., Toronto; ‘ “tie, Ye - 
Bescom Corp., Ltd., Montreal In ou) 50th ) ear, 
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SYNTHETIC — FIBER 


FEUTRON 
FETS 


..meet the DESIGN CHALLENGES 
of the Space Age! 


Exclusive Thermal and 
Chemical Properties Are Combined in 
These Newest of Engineering Materials 


NOW — Conquer your most exacting 
design problems with this completely new 
class of materials! 


Feutron Felts are mechanically inter- 
locked, synthetic fiber, engineering ma- 
terials...perfected after years of research 
by American Felt Company. 

Durably fabricated from selected man- 
made fibers — Rayon, Nylon, Dacron,’ 
Orlon,? Dynel,* Arnel,* Acrilan® — they 
provide all the valuable operating proper- 
ties of these synthetics...high tensile 
strength; superior resistance to acids, al- 
kali, solvents and other chemicals or gases; 
dimensional stability; three-dimensional 
physical properties plus the ability to oper- 
ate at temperatures up to 400°F! 


You'll find Feutron Felts are being used 
for wet and dry filtration, as high tempera- 
ture oil seals, as reinforcements for plastics, 
as rugged gaskets, as lubrication wicks, as 
thermal and acoustical insulation and in 
hundreds of other vital applications. 


Where could you be using Feutron Felts 
to improve product performance? Get all 
the facts... write today, for Feutron Data 
Sheet, on company letterhead please. 


Remember: American Felt Company has 
the most extensive and best equipped staff of 
product engineers in the Felt industry... 
ready to help you select the most efficient 
wool or synthetic fiber Felt for your application. 


General Offices 


_ and Engineering 


ond Research 

i Laboratories 
817 Glenville Road 

Glenville, Conn. 





° pe Pont polyester fiber trade a - 

. Du Pont acrylic fiber trademark 

. Carbide & Carbon Chemicals Co. acrylic fiber 
trademar' 
Celanese Corp. triacetate fiber trademark. 
Chemstrand Corp. acrylic fiber trademark. 





PEOPLE ... 


FIRMS IN THE NEWS _ 


This Month’s Top Projects: 


R. A. LABINE re 


vba 


Goodyear’s new polyester laminating film, Videne, will be 
manufactured in a new $9-million plant at Apple Grove, 
W. Va. The 100,000-sq.-ft. plant, located on a 300-acre site, 
is expected to be in full production by spring of next year. 


Texas Eastman is boosting polyethylene capacity at its 
Longview, Tex., plant to a whacking 85 million lb./yr. In- 
crease will include both low-density type and the new medium- 
density product; Girdler is handling engineering design. 


Kennecott Refining Corp. has awarded M. W. Kellogg Co. 
the design and construction contract for the firm’s new elec- 
trolytic copper refinery at Baltimore, Md. Cost—$30 million, 


capacity—16,500 tons/mo. 


Du Pont has started construction on a 56-million-lb./yr. 
Dacron fiber plant at Old Hickory, Tenn. The multimillion- 
dollar unit will swing into production in mid-1959. 





Dixon Chemical & Research 
Inc., Newark, N. J., will add a 
20,000-ton/yr. aluminum sul- 
fate plant to its Newark fa- 
cilities. Due on stream early 
next year, plant’s capacity 
will be expandable to 40,000 
tons/yr. 


Mines Development, Inc., is 
spending $350,000 to modify 
its Edgemont, S. D., uranium 
mill to allow more flexibility 
in the processing of varying 
types of Black Hills ore. 
Major change is installation 
of eluex uranium-extraction 
process. 


Coastal Chemical Corp. is erect- 
ing a 150-ton/day ammonia 
unit at the Pascagoula, Miss., 
plant where firm makes sul- 
furic and phosphoric acids. 
Production will go into am- 
monium phosphate fertilizer. 


Dow Chemical is building its 
own marine terminal at Bay 
City, Mich., to take full ad- 
vantage of the St. Lawrence 
Seaway when it opens in 1959. 


Terminal will handle Dow’s 
full line of Midland Div. prod- 
ucts. 


Columbia Western Corp. will 
build a $1.7-million coal car- 
bonization plant at an unde- 
termined site in Wyoming. 
Unit will incorporate new 
low-temperature coking pro- 
cess, have a_ 1,000-ton/day 
coal throughput. 


U.S. Chemical Milling Co. is in- 
itiating a 50% expansion of 
its Manhattan Beach, Calif., 
plant. Slated for full opera- 
tion by late spring, the 50,000 
added sq. ft. will house an ad- 
ditional 100 technicians and 
cost over $500,000. 


Pennsalt Chemicals Corp. is ex- 
panding hydrofluoric acid ca- 
pacity at its Calvert City, Ky., 
plant by an estimated 50%. 
July is scheduled completion 
date. 


Tidewater Oil Co. has com- 
pleted construction of a new 
22,500-bbl./day catalytic re- 
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_ EASTERN 
<==". PORTABLE 
a" MIXERS 


especially 

designed for 

small batch 

processes offer... 
precise mixing 
results with 
long term 
cost savings 


Eastern Portable Mixers are especially designed for dependable, low cost 
FOR PRODUCTION OF service in small batch processes. Where fixed mounted installations are not 
required, Eastern’s Portables offer greater versatility, ease of handling, and 


Cl eq rWate Yong term cost savings. 


Speeds of 420, 1125, and 1725 R.P.M. rated from 1/20 to 3 H.P. are standard, 


In the design and manufacture of water- with variable speed and air-driven models also available. Motors in all 
treating equipment, it often becomes standard types can be supplied in semi-enclosed, totally-enclosed, or explosion- 


necessary to include a filter of some type : é . . 
in the line-up in order to insure clarity proof construction. Shafts and single or dual propellers are available in a 


and ee of the ~~ one the choice of alloys for all service requirements. New 
next step. le picture above shows a : : : . 
large filter installation (in this case, at optional ball-swivel clamp val illustrated, permits 
an outdoor location), one of many we easy adjustment of mixer position in tank. 

havé planned and produced to meet — 

articular conditions situations. ag , , sod 

ee Saree ee ee Me For a personalized analysis of your mixing problems, 


DIFFERENT TYPES "yf send details to Eastern engineers. A recommended 
a ¥ ) solution will be furnished promptly and without 


MANY APPLICATIONS [RON obligation. For a helpful guide to mixing funda- 
The filters we make may be any of the mentals, write for “Handbook of Fluid Mixing.” 
various types usually associated with the ~4 : 
cleaning of water. Possible applications Wy | NEW PORTABLE MIXER BULLETIN 
are numerous and may include such ‘ 
functions as removal of iron, rust, and 
manganese, removal of turbidity and 
suspended solids, clarification of lime- 
softened water, removal of free chlorine, 
organic matter, tastes, and odors, and 
various other special filtering require- 
ments. Whatever filters are needed in a 
water-treatment system, we are prepared 
to produce them. 


Eastern’s improved line is included in 
the revised Portable Bulletin No. 530-B. 


ILLINOIS WATER 


TREATMENT CO. " INDUSTRIES, INC. 


840 Cedar St. 
Rockford, Ii. Bye MIXER DIVISION 


Regent Street 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
East Norwalk, Conn. 


CANADIAN DIST.: Pumps & Softeners, Ltd., London, Onf. 
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FIRMS ... 


former at its Avon refinery 
near San Francisco. Also 
scheduled to be completed 
this year are a 500,000-Ib./hr. 
for fluid-coke-fueled steam gen- 
increased erating plant and a 560-gal./- 
min. water treating plant. 


sales 


lowered 


cost 


Bethlehem Steel Co. is now op- 
erating this country’s first 
integrated landbased tank- 
cleaning plant at the firm’s Ho- 
boken, N. J., ship repair yard. 
New plant speeds cleaning of 
tankers and barges in both 
“clean” and “dirty” trades. 


Callery Chemical’s abuilding 
high-energy fuel plant at 
Muskogee, Okla., is moving 
ahead at full speed: Two of 
the four processing areas 
have gone into’ operation. 
Both sections will produce in- 
termediates for HiCal—the 
liquid fuel for jet aircraft 
and missiles. 


Union Tank Car Co. is building 
a large steel dome building in 
saton Rouge, La.—first major 
industrial use of dome con- 
struction. The geodesic struc- 
All of these products are enhanced because they ture, 116 ft. high and 375 
across at the base, will house 
are produced more profitably or have improved _—_ pair 2 ; yh 
considerably less than a con- 
ventional structure of the 


end-use characteristics. In most cases, it’s 
Same s1Ze. 


both. Find out today what A-C Polyethylene Continental Oil Co. has awarded 
; Pe Babcock & Wilcox the con- 


tract for a  180,000-lb./hr. 
can do for you. steam boiler for Conoco’s 
52,000-bbl./day crude oil re- 
finery at Lake Charles, La. 


SEMET-SOLVAY 
PETROCHEMICAL DIVISION 
Allied Chemical & Dye Corporation 


lied Kaiser Industries’ world head- 

F quarters, and that for 50 affil- 
hemical iated companies, will be lo- 
cated in a $45-million Kaiser 
Center being built in Oak- 
land, Calif. Main unit of the 


Dept. 523-A +40 Rector St., New York 6,N.Y, 





April 21, 1958—Cuemicat ENGINEERING 





MROMOGENTZING 


7-acre center will be a 28- 
story office building. 


Island Creek Coal Co. plans to 
build a coal carbonization re- 
search laboratory in Holden, 
W. Va., adjacent to the re- COOKING FILLING 
cently expanded quality con- KETTLE ; MACHINE 
trol lab. 


General Electric will start con- nl D 
struction in May on a new 
plant for its Computer Dept. 
in Deer Valley Park near 
Phoenix, Ariz. Cost—$4-5 mil- 
lion, size—104,000 sq. ft. 





Fremont Minerals has awarded 
the construction contract for 
its $3.5-million uranium proc- 
essing mill at Riverton, 
Wyo., to Western-Knapp En- 
gineering Co. Mill features 
dual leaching circuits to han- 
dle both high-lime and low- 
lime ores. 


Dramatic 
Money-saving 
approach 

to blending, 
dispersing, emulsifying 





Gaulin Particle Control ... plus GTA... 
S —_— gives you the right answer on the most 
ame Tyee inexpensive method to disperse, emulsify 
Applications of GTA or blend your product. 
icine « Homogenizers in GTA Bulletin H-55. 
eet , Wax emulsions « Sub-Micron Dispersers in GTA Bulletin 
Southwestern Engineering Co. Resin emulsions SMD-55 
has moved its Separator Div. Pigment dispersion ¢ RE* Colloid Mills in GTA Bulletin C-57. 
into new and expanded plant Adhesives + Laboratory Homogenizers in GTA Bulle- 
facilities in Los Angeles. Fat emulsions tin LH-55. 
Shown is final phase of sepa- Experimental GTA shows how to: Improve uniformity; 


“¢ ag > ¢ x coating colors stop separation; accent taste; improve 
rator assembly in the 40,000 texture; speed chemical reactions; reduce 


sq.-ft. plant. Chemical reactions amount of materials needed; and easily con- 

Pharmaceuticals trol and duplicate your product. 

Ciba Co., supplier of dyes, plas- Dope dyeing It’s easy to try Particle Control. Rent 
tics and chemical specialties, Light ink dispersions a Gaulin Laboratory Homogenizer or 

is building an 80,000-sq.-ft Leather finish =— Mill for —_ — a oe 

= eee Nias eta see how your product can be made better, 

headquarters building in Fair Carbon black dispersion faster and cheaper. 

Lawn, N. J., near most of its Vinyl-pigment 


; dispersions 
manufacturing sources. 
Grease and 


: heel : : petroleum production 

Foster WwW eeler will provide Suspensions 
mechanical design and con- Cosmetic end 
struction for expansion of the hand cream blending 
Port Jerome, France, refinery Soap processing maneracienine co. re 

f Esso Standard Societe Latex compoundin FvERETT, mass 

7 ent F P N ree ” P g 71 Garden Street, Everett 49, Mass. 
Anony me Francaise. svew World’s lorgest manufacturer of stainless steel reciprocating, 
Units are: Detergent alkylate rotory, pressure exchange pumps, dispersers, 


homogenizers and colloid mills 
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plant; production unit for 
ethylene, butadiene and other 
raw materials; lube oil addi- 
tive plant; propane dewaxing 
expansion. 


Japanese Synthetic Rubber Co. 
has been licensed to erect a 
25,000-ton/yr. Houdry dehy- 
drogenation unit for produc- 
tion of butadiene. Unit forms 
cornerstone of Japan’s emerg- 
ing synthetic rubber in- 
dustry. 


piacere” POWDER? 


The Superior “FLUIDIZER” Conveying System offers 
modern, low-cost handling of most powders, flakes, beads 


and fine granulars! 


THE SUPERIOR “FLUIDIZER’’ has outmoded and replaced many 
standard pneumatic and 0B ner Be conveying devices in chemical 
plants. It’s the industry’s most advanced bulk handling system, 
with many advantages over other systems; high solids-to-air ratio, 
low power requirements, 50 to 1000 lb. per minute capacities, a 
complete line of accessories for easy adaptation to automatic 
operations. 

Companies with ““FLUIDIZERS” have found them economical 
to purchase and install. They have found them economical to 
operate. Many manual jobs and production losses due to manual 
handling have been eliminated. And, their quality control pro- 
grams are at new highs. 

You, too, may find the Superior ‘“FLUIDIZER’”’ the solution to 
high production costs. We’ll be glad to demonstrate its many prof- 
itable advantages. Write or call your nearest Superior sales office. 





Champlin Oil & Refining Co.’s 
SUPERIOR IS SELLING ENGINEERING KNOW-HOW” AND PRODUCTION SKILL new HF alklyation unit has 
swung on stream at Enid, 
Here is the heart of the industry’s Okla. The 100-ft. distillation 
finest bulk handling system—the tower for the 1,430-bb]./day 


“FLUIDIZER” valve. And here’s it i shown bei t i 

where Superior’s engineering and unit 1s shown eing se = 
craftsmanship pays off. The rotor place by Badger Mfg. Co. 
tips, for example, in this star-type crews 

rotor are adjustable so that proper ore 
clearances can be set for various 
materials. These clearances must be Standard-Vacuum Oil Co. has 
kept to an absolute minimum, and ; r 2 hea’ 
they may vary only between’ .001 awarded Fluor Internationa 
= ee daar a eee is a two-phase contract permit- 
reflected directly on your horsepower ‘ 

requirements and flow of material. ting Stan Vac to boost crude 
The is only one of the many reasons capacity of its Australian re- 
why so many of the nation’s leading , , of 

chemical manufacturers and proces- finery by 25% 
sors are handling their materials with 
a Superior FLUIDIZER”. Argus Chemical Corp., manu- 


facturer of vinyl stabilizers 
and plasticizers, is shaping 
up plans for new plant build- 
ings to be erected on a 3.5- 
acre site adjacent to present 
facilities in Brooklyn, N. Y. 





“FLUIDIZER” CONVEYING SYSTEMS 
Products Research Co., Los An- 
121 South Washington, Hopkins, Minnesota, WEst 8-7651 ¢ 18120 Dixie Highway, Homewood, Illinois, S re geles, has completed - addi- 
9-5172 © 1761 West Sth Ave., Columbus 12, Ohio « 919 D East California Street Pasadena Califorma, RYar tion to its manufacturing 

1-9724 « 618 Meadows Building, Dallas, Texas, EMerson 1-5864 plant at Glendale, Calif., that 
will add 50% more space to 


PROCESS MACHINERY DIVISION * SUPERIOR SEPARATOR COMPANY 





SUPERIOR SEPARATOR COMPANY, HOPKINS, MINNESOTA 
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And still another ig 

. ° od 
firm’s e¢aulking and sealing industry 1S NOW byotl, 
compounds plant. 


dias i benefiting with... Wiegiiaaraied 
eck Laboratories an- CARBON-BASED FILTERAID 
nounces completion of a new ; 
laboratory in East Ruther- TION 
ford, N. J. Lab will be de- CARBON CORPORA 
voted to research and devel- GREAT ama orFice MEMO 
opment of fine organic — 
chemicals to be used as odor- 
ants, food flavors and indus- 
trial intermediates. 
NEROFIL HERE——a 
Kirkhill Rubber Co., Brea, FILTER ~g 
Calif., has completed installa- Melting Tank 
tion of a new Rotocure ma- 
chine in its Brea plant; giant 
machine cures continuous 
sheet rubber goods up to 72 in. _ 
wide. Y 4 auring ¢ 
the 
. F. Houghton & Co., maker of 
heat treating products and 
cleaning compounds, has 
opened a new plant and lab- ids. ly , 
oratory in Detroit that ; : a pring, performance: 
“greatly expands” its manu- 
facturing capacity. 


Merck recently opened a $600,- 
000 distribution center in Los 
Angeles. The 63,500-sq.-ft. 
facility will handle products 
of the Merck Sharp & Dohme 
Div. and the Chemical Div. 


Day Company of Canada, sub- 
sidiary of The Day Co., Min- 
neapolis, Minn., is doubling 
the size of its Toronto, Ont., 
sheet steel fabricating plant. 

Because Nerofil is a carefully-processed carbon-based 
filteraid (not just crushed carbon), it gives clarity and flowrates 
comparable with those of diatomite filteraids. With this, plus 
its stability under adverse conditions, Nerofil is bringing 


new efficiency to ‘difficult’ filtrations in the production 


COMPANIES EA of caustics, tungsten, lithium and in other 

: industries employing caustic solutions. 

Metal Alkyls Corp. is now in 
pilot production of new high- ; GREAT LAKES CARBON CORPORATION 
energy fuels. Frontier Refin- 
ing Co. has a major interest 
in the new fuel company. tmal Molt. - 


NEROFIL DEPARTMENT, Great Lakes Carbon Corporation 


The stability, 612 So. Flower St., Los Angeles 17, Calif. 


J. R. Mills & Co., Northfield, II1., Pr snipencigelte 
is now offering to the U. S. other properties of 
market woven wire cloth im- Nerofil give this 
ported from Germany. Its line mania Gamat 

° ‘ advantages as a 

includes all weaves in all ES Stan Sek toon, 

metals and alloys. cements, etc., as a 

: catalyst carrier; for 
foundry uses; and 
in other applications. 


Please send me further information on Nerofil 











Position 





- Compan 
John-Lawrence Associates, new oo 


firm of engineering consult- 
ants, has been formed to 


advise petroleum and petro- . ee ee ee eee eee ee ee ee ee 


City Zone 





Vw 
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FIRMS... 


chemical industries on prod- 
uct handling, both at manu- 
facturing and marketing 
levels. Headquarters are in 
New York City. 





Polybond Corp., New Orleans, 
La., has developed new 
methods for sealing leaks 
under pressures as high as 
300 psi. with petroleum-de- 
rived plastics. Polybond seal- 
ing process is available as a 
contract service. 


~™~ 


Ss —S Pe 
MERGERS & “|; 
ACQUISITIONS | 


Sawyer Petroleum Co., Los An- 
geles, announces that it is 
acquiring one of the largest 
known thorite deposits in 
North America to produce 
thorium concentrates for mis- 


SOHOHSOH SESE SSESEEOESESESEDESESEES 


me 


DAY “RJ” Dust Filter Operates siles, aircraft and nuclear re- 


actors. The deposit is on the 


for Pennies NOT Dollars extreme western edge of the 
in 


Horse Prairie country 


DAY has simplified dust filter design without sacrificing high Montana. 


efficiency. That’s why there’s so much interest in the DAY Allis-Chalmers has purchased 
“RJ” dust filter. Simplified design means fewer parts, lower all machinery, equipment, in- 


operating costs and less maintenance. With the DAY “RJ” ventories and patents relating 
to diesel operation belonging 


costly compressed air, complicated valves, timers, shaking or bo the Miesomatic Mene Core. 
rapping devices are NOT required. The entire counter air of Detroit. 
flow mechanism (the reason for the “RJ’s” continuous, high 
efficiency) is operated by one small motor which varies from — Passat _ — 
%2 h.p. to 1% h.p., depending upon the model selected. = ennett, inc., of Wor- 
cester, Mass., an organization 
of consulting chemists. 
ee} 
=} 
DAY | 


* | ¢ Roun : : Pennsalt Chemicals has sold its 
: The DAY “RJ” dust filter will handle light I. P. Thomas fertiliser divi- 

wee” \il 2 or heavy dust laden air streams. It filters sion to Dixon Chemical Indus- 

= pust \\ s fine, coarse, abrasive or non-abrasive tries for $1.5 million. Penn- 
FILTER |) dusts with outstanding efficiency ratings. salt retains a 70-acre tract 

. Recent orders for 49 DAY “RJ” units came adjacent to the Thomas plant 


from 31 companies already using this filter at Paulsboro, N. J. 


— substantial proof of owner satisfaction. oo ‘ ie 
itieer : . .S. Chemical Milling Corp. has 
For complete specifications write toDAY for : 
Bulletin G-579 assumed total ownership of 
re Missile-Air, manufacturer of 
intricate airborne and space- 
borne components. Missile- 
Air has two plants in Los An- 
s geles. 
SOLD in UNITED STATES by ~ MADE and SOLD in CANADA by 
The DAY SALES Company The DAY Company of Canada Limited American Petrofina has com- 
856 Third Ave. N.E., Minneapolis 13, Minn. roz2 sar] 28 Brydon Drive, Rexdale (Toronto), Ontario pleted acquisition of oil pro- 
> Representatives in Principal Cities ducing, refining and market- 


ing properties of Petro-Atla 
EQUIPMENT ONLY OR A COMPLETE SYSTEM Geen., Falun, and-ite rane 
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Premium quality extruded steel 
pressure tubing at standard prices 


Transverse Strength, 30% to 50% 
higher than conventional, withstands 
higher internal pressures. 


Improved Internal Finish offers less 
resistance to flow — reduces pressure 
drop. 


Fewer and Faster Field Welds, 
due to close concentricity and uni- 
form wall thickness. 50-foot lengths 
require fewer joints, reduce welding 
costs 50-60%. 


High performance Chrome-Moly Alloy extruded steel pressure tubing 
...in diameters from 14” to 18” o.d....in standard wall thicknesses 
...in lengths from 20 to 46 feet...is now available from stock for 
immediate delivery at standard prices. 

Other diameters, of Chrome-Moly and Austenitic Stainless, ranging 
from 10” to 20” with wall thicknesses 42” to 544” and in lengths up 
to 50 feet, are available on a four-month delivery schedule. 


The unusual properties of this extruded tubing, such as exceptionally 
high transverse strength, impact strength and ductility, make it ideally 
suited to high-temperature, high pressure applications in the power, 
petrochemical, food processing and other process industries. 


Contact our nearest distributor or district office. Experienced ap- 
plication engineers are available for consultation. 


Extrusions + Castings 


Complete Engineering and Processing Services for: 
Forgings *« Machining 


METALS PROCESSING DIVISION 


CURTISS-WRIGHT s 


CORPORATION ° 75 GRIDER ST. BUFFALO, N.Y. 


Distributors: Capitol Pipe & Steel Products, Philadelphia, Penna. * Tube Sales, Los Angeles, California * District Offices: Chicago, Illinois, 
208 South LaSalle Street * Wood-Ridge, New Jersey, Main and Passaic Streets * North Hollywood, California, Van Owen & Vineland * Dayton, Ohio, 
131 North Ludlow Street * Export Division, 50 Rockefeller Plaza, New York, N. Y. * Montreal, Quebec, Canada, 1980 Sherbrooke Street, West, 
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NORWALK. 


HIGH PRESSURE COMPRESSOR 


The five stages on this heavy-duty tandem compressor 
require less horsepower and develop less heat than in four 
stages in producing 3000 lb. per square inch pressure in 
capacities up to 31,000 cfh. 


Frames with double row roller bearings, reversible ring plate 
valves, force feed lubrication, generous intercooler coils are 
some of the features that make this horizontal compressor 
compact, sturdy and efficient to operate and maintain. 


Every Norwalk compressor is test-run for eight hours at the 
factory, then taken down for complete inspection before 
re-assembly and shipment. 


Norwalk makes compressors from single stage to six stages, 
from 125 to 25,000 Ib. psi. Catalog on request. 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 


Makers of high pressure compressors since 1864 





FIRMS... 


ary, El Dorado Refining Co. 
Total price was around $25 
million. 


Heyden Newport has sold its 
50% interest in St. Maurice 
Chemicals, Ltd., of Canada to 
the Shawinigan Water & 
Power Co. in exchange for 
75,000 shares of Shawinigan 
common stock. St. Maurice 
produces formaldehyde, pen- 
taerythritol and polypentaery- 
thritol. 


Adhesive Engineering Co., San 
Carlos, Calif., producer of 
“mgd ie adhesives 
for bonding metal skin of air- 
craft, has been purchased by 
Hiller Helicopters. 


Union Tank Car Co.’s Canadian 
subsidiary, Products Tank 
Line of Canada, Ltd., has ac- 
quired Sparling Tank & Mfg. 
Ltd. of Toronto, Ont. 


Dravo Corp. revealed that it has 
purchased the shops and 
property of Pittsburgh Screw 
& Bolt Corp.’s Graham Works 
on Neville Island for $787,500. 
Included are 40 acres of land 
and 260,000 sq. ft. shop space. 


A Yadaaas ada) 
Sa 


NEW LINES 


Tube Turns plans to offer a 
complete line of welding fit- 
tings and flanges of commer- 
cial-grade titanium to match 
every schedule and size of 
titanium piping now made. 


Cowles Chemical Co. of Cleve- 
land has purchased from 
Monsanto a commercial laun- 
dry detergent that Monsanto 
marketed under the _ trade 
name Sted. 


American Optical Co. is now 
marketing the established 
line of analytical instruments 
formerly manufactured by 
Patwin Instruments. 


Lithium Corp. of America is 
now marketing lithium per- 
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... always an insulation investment; never an insulating expense 


FOAMGLAS’ CAN’T BURN 


Most insulations are combustible. They create a serious fire hazard in insulated buildings or on piping and equipment. You eliminate 
that hazard when you insulate with FOAMGLAS. Composed entirely of glass, FOAMGLAS can’t burn. There’s more to this insulation 
investment story. FOAMGLAS is waterproof and vapor-proof to insure lasting insulating value. It’s dimensionally stable... unusually 
vermin-proof ... easy, economical to handle and install. Learn how to make this safe investment in your 


strong ...acid-proof... 
own insulated buildings, piping and equipment. Write for our latest catalog containing complete specification and application data. 


PC Glass Blocks are another outstanding building product of Pittsburgh Corning Corporation. 


PITTSBURGH CORNING CORPORATION 


Dept. H-48, One Gateway Center, Pittsburgh 22, Pa. * In Canada: 57 Bloor Street West, Toronto, Ontario 
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FANSTEEL 


Corrosionomics 


REGISTERED U.S. 


PATENT OFFICE 


A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


@¢ 


IMMERSION HEATER 
USES ACIDPROOF 
TANTALUM SHEATH 


The combination of tantalum, Teflon * 
and a high watts density Firerod** 
cartridge provides an acidproof heat- 


er that proves ideal for a variety of 


chemical processing jobs where hot 
acids must be used. 


High Heating Efficiency, 
Acidproof Construction 


The electric immersion heater shown 
here consists of lead wires passing 
through a Teflon-covered copper tube 
and a 2000-watt, 230-volt Watlow 
heating element sheathed by a 6%” 
tantalum tube. Teflon and tantalum 
are swaged together to make a leak- 
proof connection. The cartridge itself 
features a design which provides a 
low temperature differential between 
the resistance wire and the tantalum 
sheath. It will heat one gallon of tap 
water from 8°C to 96°C in 15 min- 
utes. A gallon of 62% H2SOs solution 
can be heated from 17°C to 142°C 
in 14 minutes. 


Long Life in Chemical 
Milling Service 


Chemical Contour Corporation, 
Downey, Calif., has used three of these 
tantalum immersion heaters in chem- 
ical milling service since November 
13, 1957. 

They are used in 55 gallon drum-size 
tanks to heat acid solutions for dis- 
solving stainless steel. The acid is 
heated from room temperature to 160°F 
in approximately 134 hours, and is 
held to within +5°F by intermittent 
heater operation. 

President James H. Langworthy says: 
“The tantalum sheathed heaters are 
extremely versatile. They are easy to 
move, require little or no support, are 
**Affe. and copyrighted by Watlow Electric Mfa. Co. 


St. Louis, Mo 
*Trade Name, FE. 1. duPont deNemours & Co., Inc 


easily bent to convenient shapes, are 
not fragile and can heat acid solutions 
at a great variety of depths.” 


Closely Regulated 
Electroplating Baths 


Another company uses this heater in a 
Watts nickel plating bath to heat this 
acidic solution and to hold it at 130°F. 
The fact that tantalum is inert to the 
solution virtually eliminates the metal 
ion contamination problem. After the 
first seven months of service, the heater 
saw 3500 hours of service with no sign 
of impaired performance 

Ask for our bulletin on this versatile 
tantalum electric heater. Tantalum 
corrosion data are also shown on page 
748 of Chemical Engineering Catalog. 





Tantalum electric immersion heater 
with Watlow Firerod cartridge 
rated at 2000 watts, 230 volts. 





TEFLON TUBING CAN a ——— gl” —es} 
BE FORMED TO (HEATED 
A 2" RADIUS ZONE) 
~y 
_ de 
6%" (TANTALUM SHE ATH) + 


_-36" TEFLON COVERED RISER 








Dimensions are shown in drawing. 
Teflon covered riser can be easily 
bent to a two-inch (min.) radius for 
desired positioning. 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, if re- 
quested on your letterhead; contains 
both tantalum sheet and wire. 


Free Technical Information 


The above condensation is typi- 
cal of the articles which appear in 
CORROSIONOMICS, 

a Fansteel publication. 

Mail us your name for 

inclusion on our free 

mailing list. 


For further data on the above, write: 


G583A 


FANSTEEL METALLURGICAL CORPORATION 


CHEMICAL EQUIPMENT DIVISION 


NORTH CHICAGO, ILLINOIS, U.S.A. 





FIRMS 


chlorate on a volume basis. 
This oxidizing agent contains 
more available oxygen on a 
volume basis than liquid oxy- 
gen itself. 


Frontier Chemical Co. has added 
anhydrous hydrogen chloride 
to its line of chemicals. Fron- 
tier is already a major pro- 
ducer of chlorine and caustic 


soda. 


Rodgers Corp., Rodgers, Conn., 
is now listing silicone rubber 
among its line of elastomeric, 
electrical insulation and seal- 
ing materials. 


American Biltrite. Rubber Co. 
announces the introduction of 
a complete new line of indus- 
trial cellular materials in ad- 
dition to its line of open cell 
sponge for shoe manufacture. 


REPRESENTATIVES 


Schutte & Koerting Co. of Corn- 
wells Heights, Pa., has ap- 
pointed William Thorrat Co., 
Cleveland, Ohio, as its repre- 
sentative in Northern Ohio. 


Proportioneers, Inc., division of 
B-I-F Industries, has picked 
Harris Pump & Supply Co. as 
regional distributor in the 
Pittsburgh, Pa., area. 


Ford, Bacon & Davis, Inc., New 
York engineering firm, has 
concluded a_ world-wide li- 
censing agreement with Com- 
mercial Solvents Corp. cover- 
ing design and construction 
of Stengel process facilities 
for making ammonium nij- 
trate. 


Naugatuck Chemical has signed 
a national marketing agree- 
ment with Russell Reinforced 
Plastics Corp. to distribute 
reinforced plastic panels for 
decorative and architectural 
use, 


Dow Chemical has launched a 
marketing program to make 
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| IN BY HIGH PRESSURE 


RESEARCH EQUIPMENT 
BY AUTOCLAVE ENGINEERS 


0.3 lit. STIRRED AUTOCLAVE. New 
bench-scale, high pressure clave com- 
plete with agitator and drive, cooling coils, 
electric heating, dip tube, charging open- 
ing, gas openings. Pressure rating 5000 HOFER MAGNE DASH. High 
p.s.i. at 650°F: All wetted parts made of powered, magnetically agi- 
316 s.s. Electric or Air drive. tated pressure vessel for 
large capacity or highly vi- 
scous reactions. Solenoid ac- 
tion external to vessel pro- 
vides positive 20 Ib. thrust of 
agitator in each direction. 
No springs, no stuffing box, 
’ no external moving parts. 
a ~~ I Units with even greater thrust 
Off - Center 
Pivot Point 
permits centroid 


of mass to move 
in ore shown. 


are available. 


y 
NEW ROCKER SHAKER. Off-center pivot point AUTOCLAVE @ 

; j : w ‘ FR. 7A ; 1 ae 
provides both rocking and shaking type of agita- I 4 N Cs I N = = R = ~IN c 
tion. Adjustable arc, variable speed are other 
advantages of this new rocker-shaker autoclave. 2932 WEST 22nd STREET, ERIE, PENNSYLVANIA 


Vg‘ O.D. TUBING VALVES and 
FITTINGS. For pressures of 5000 
p.s.i. On instrumentation, sampling 
and bench-scale set-ups. Stainless 
steel construction. Ermeto® sleeve 
connection eliminates threading, 


swaging, flaring, welding. 


AUTOCLAVE TUBING VALVES. 
Equipped with Ermeto® fast con- 
nection Type 316 Stainless Steel 
sleeves for corrosion resistance. 
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FEATURES 


INCREASE 


SERVICE 
LIFE 


SHRIVER 
TYPE SP-DUPLEX 


DIAPHRAGM 
PUMP 


for those 


“TOUGH” 


$ 


| MATERIALS 


Pee 


& igs 


@ Simplified drive and diaphragm support mechanism increase oper- 
ating life and facilitate maintenance. 

@ Complete diaphragm support mechanism may be removed as a unit, 
without disturbing existing piping. 

@ Liquid ends may be removed easily for inspection and cleaning. 

@ Slurry blow-off protects pump in event of diaphragm failure in 
operation. Slurry cannot affect working mechanism. 

@ Adjustable stroke—optional—available for varying pump capacity ; 
without need for expensive variable speed drive. 

@ Pumps at discharge pressures to 100 psi, lift of 10’ of water for long 


periods, 15’ to 18’ for short periods. 


Learn why this double acting, positive displacement, piston pump is 
right for your “hard-to-handle” service—corrosive abrasive, viscous, 
thick, heavy, quick-settling or sensitive. Write for Bulletin 143. 


T. SHRIVER & COMPANY, INC. 
802 HAMILTON STREET + HARRISON, N. J. 


SALES REPRESENTATIVES IN: Chicago, I1|—Decatur, Ga.—Houston, Tex.—Livonia, Mich. 
St. Louis, Mo.—San Francisco, Cal.—Montreal, Que.—Toronto, Ont. 


FILTER PRESSES + VERTICAL LEAF FILTERS - 
HORIZONTAL PLATE FILTERS - 


FILTER MEDIA 
CONTINUOUS THICKENERS 


FIRMS 


50 qualified insulation een- 
tractors throughout the coun- 
try company-approved install- 
ers of Styrofoam, Dow’s 
expanded polystyrene insula- 
tion material. 


Reichhold Chemicals has ap- 
pointed Martin C. Hutt Sales 
Co. as sales representative for 
polyester, epoxy and mela- 
mine resins in the Cleveland, 
Ohio, market area. 


[ee 


NEW LOCATIONS 


National Starch Products is 
moving to new and larger 
quarters located at 750 Third 
Ave., New York 17, N. Y. 


Water Service’ Laboratories, 
specialists in corrosion con- 
trol, has moved its New York 
office and laboratory to 615 W. 
131st St. 


Enjay Co. has opened a new pe- 
trochemical sales office in 
Charlotte, N. C. New Address: 
207 Hawthorne Lane. 








Allied Chemical & Dye Corp. is 
about to become simply Allied 
Chemical Corp. Change, sub- 
ject to stockholder approval, 
will reflect firm’s diversified 
position in the chemical in- 
dustry and will not single out 
a single division. 


Vulcan-Cincinnati is consolidat- 
ing its Vulcan Engineering 
Div. and Vulean Construction 
Div. under one management 
and will operate under the 
name Vulcan-Cincinnati, Inc. 
Firm is located at 120 Syca- 
more St. in Cincinnati. 


Bendix-Skinner Div. of Bendix 
Aviation is changing its name 
to Bendix Filter Div. to bet- 
ter describe company’s wide 
range of products. 





SLAB FORMERS + DIAPHRAGM PUMPS - ELECTROLYTIC CELLS 
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NORDBERG MACHINERY 


to give you greater productivity at lower cost 


SYMONS® 
CONE 
CRUSHERS 


NORDBERG 
GRINDING [ama 
Tess grinding m 


tor Eihotent, Low Com 


NORDBERG 


CONE CRUSHERS 


YORPBERGS MES. COMPANY 
MILWAUKEL WISCONTIN, USA 


TORONTO CANADA + LONDON FNGLANE 


BULLETIN 247 describes the various types of 


BULLETIN 232 describes the complete line of Symons Cone Crushers used in primary and 


Nordberg Rod, Ball, Tube, Pebble and Compart- 
ment Grinding Mills built to meet specified con- 
ditions for wet or dry grinding in practically any 
process where friable material must be com 


secondary fine reduction crushing of ores and 
minerals of most every description—from Asbestos 
to Zinc—where leading producers have found 
these efficient crushers to be without equal in 


minuted to fine sizes producing large tonnages at low cost. 


OBLLetin 265 





- SYMONS 
VIBRATING 
SCREENS 


NORDBERG 
ENGINES - 


two-cycle 





Diesel and Duafuel Engines 





} 
i 


VYBR 
ARON, PS 


VIBRATING 
ROD DECK SCREEN 








FoR SCREENING SERVICE 


BULLETIN 245 describes some of the typical 
Nordberg engines used, for efficient, low cost power 
generation. Built in sizes to over 11,000 hp, 
Nordberg engines are available in two and four- 
cycle, in-line and ‘‘V”’ types. .. for Diesel, Duafuel® 
and Spark-Ignition Gas operation. 


BULLETIN 265 describes the design and appli- 
cation of one of the many types of Symons Vi- 
brating Screens and Grizzlies designed and built 
to meet requirements for positive screening with 
large capacity of accurately sized products... 
from primary scalping to extremely fine sizing. 


NORDBERG MFG. CO., Milwaukee 1, Wisconsin 





Send bulletins checked at left. | am particularly interested in 
[J] GRINDING 
ATLANTA «+ CLEVELAND + DALLAS + DULUTH MILL 
BULLETIN 232 


NORDBERG machinery for 
HOUSTON «+ KANSAS CITY *« MINNEAPOLIS « NEW 
q ORLEANS + NEW YORK + ST. LOUIS + SAN [] CRUSHER Name Position 
FRANCISCO « TAMPA » WASHINGTON +» TORONTO BULLETIN 247 


(] SCREEN 
BULLETIN 265 


[ ENGINE 
BULLETIN 245 


Company 
MMHINERY = VANCOUVER +» GENEVA «= JOHANNESBURG 
Address __ 





LONDON «+ MEXICO, D.F, 


City 





© 1958, Nordberg Mfg. Co, 





New Improved 
JERGUSON 


Gage Illuminator 


low cost explosion-proof 
lighting of entire gage 
glass with no glare or 
blind spots 





New Features: 


Simplified Relamping . . . 
loosen one thumb screw 
to lift out cover and 
glass housing in one 
piece. 








New Safety Chain pre- 
vents accidental drop- 
ping. 

Now both UL and CSA 
Approved. 











Easily mounted on hack 


of Transparent Gage 


The New Jerguson EPL-56 Illuminator 
gives three times the illumination (and 3 
times the bulb life) . . . a bright, evenly 
diffused light over the entire length of gage 
glass, thus enabling you to see the liquid 
level clearly and easily under all conditions. 
Relamping is simplified: one turn of the 
thumb screw and you lift out cover and 
glass housing in one piece. 


Jerguson Illuminators incorporate the 
principle of solid wedge lighting. Illumina- 
tion from a single bulb is reflected from the 
angular surface of the plastic wedge and 
is evenly diffused through the transparent 
gage glass 


Jerguson Illuminators are UL approved 
and are built in accordance with their 
Standard for Electric Lighting Fixtures for 
use in hazardous locations for Class 1, 
Group D Services. They are made in a 
variety of sizes. 


Write for Data Unit on Process Gage 
Illuminators. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 


Offices in Major Cities 


Jorguson Tress Goge & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 











READER SERVICE... 


EDITORIAL 


REPRINTS 


Still available: These highly popular and valuable editorial 


reprints from past issues of Chemical Engineering. They'll help 


keep you on top of your profession. 


@ Processes and Costs 


48 


69 
84 


Cost Estimation Ill —— 17 articles, 
80 pp. May ‘54 ($1.25). 

Heat Exchanger Design — Here 
are useful shortcuts (75¢). 

Cost Index—Subject index to 351 
cost estimating articles (50¢). 

Cost Index—Supplement to above 
subject index (35¢). 

Plants & Processes—lInventory of 
1955 (75¢). 

Plants & Processes—Reprint from 
1956 Inventory Issue (75¢). 


@ Feature Reports 


4 
21 


Fluid Flow — Fifteen authoritative 
articles ($1). 

Pumps — How to select the one 
you need for your job (50¢). 
Size Reduction — Updating major 

pieces of equipment (50¢). 
Petrochemical Processes—(50¢). 
Solid Feeders—(50¢). 
Fluidized Solids—(50¢). 
Strain Gages—(50¢). 
Entrainment Separation—(75¢). 
Process Piping—Roundup of pip- 
ing, valves, fittings (75¢). 
Conveyors & Elevators—(50¢). 
Mixing — Understand this univer- 
sal operation, 48 pp. (75¢). 
Lubrication —- Of chemical equip- 
ment for plant engineers (50¢). 
Binary Distillation —- Theory and 
equipment (75¢). 
lon Exchange — A chronical of re- 
markable advances (75¢). 
Solids-Liquids Separation — Know- 
how ($1). 
Solids-Gas Contacting—!ntegrated 
background (50¢). 
Moving Bed Processes ——- Theory 
and applications (75¢). 
Solids Concentration — Survey of 
techniques (50¢). 
Bio-oxidation—Theory, design and 
practice (50¢). 
Drying—Methods, equipment, de 
signs and cests (75¢). 
Industrial Statistics—How to use 
data effectively (75¢). 
Fermentation——A total picture of 
its chemical technology (50¢). 
Liquid Proportioning—Equipment, 
methods and uses (50¢). 
Inflation ——- How to predict the 
shrinking dollar (50¢). 
Handling Compressible Fluids—An 
over-all view ($1). 
Liquid-Gas Contacting—(75¢). 
Mechanical Seals—(50¢). 
Professional Registration—(50¢). 
Foams in Chemical Technology— 
How to use and control (50¢). 
Nuclear Industry—(50¢). 

High Temperature Technology — 
Materials and processes (50¢). 
To Select Best Pump Seal — A 

know-how reprint (50¢). 
Biochemical Processing—(50¢). 
Process Control—The comprehen- 
sive June report ($1). 
Guide to Process Instrument Ele- 
ments—The ‘‘hardware’’ §sec- 
tion of Report No. 95 (50¢). 


Odor Control—(50¢ 

Flowsheets Speed Engineering 
Communication é 

Cost Control Systems 

Water Conservation—(50¢). 

Petrochemical Plant Directory, 
1957—(50¢). 

Extractive Metallurgy—(50¢ 

Patent Fundamentals—(50¢) 


@ Materials of Construction 


35 Industrial Plastics — How and 
where to use (50¢). 

38 Stainless Steels —— Properties and 
corrosion data (75¢). 

79 Lead Installation — Best designs 
for many uses (50¢). 

88 17th Biennial Report — 34 p. re- 
view: protective linings ($1). 


@ CE Refresher Series 


Thermodynamic Principles—(50¢). 
Compression & Expansion—(50¢). 
Chemical Equilibrium—(50¢). 
Homogenous Kinetics—(50¢). 
Catalytic Kinetics—(50¢). 
Interpreting Kinetics—(50¢). 
Simple Reactor Design—(50¢). 
Complex Reactor Design—(50¢). 
Catalytic Reactor Design—(50¢). 
Reactor Design Problems—(50¢). 
Physical Equilibrium I—(50¢). 
Physical Equlibrium I1—(50¢). 
Fluid Flow Equations—(50¢). 
Fundamental Mathematics—(75¢). 


Order Now: 


Use this reader service postcard for 
fastest delivery. Pay when billed. 





Reprints of CE Series Articles: 


by Max Leva on Flow Through 
Packings and Beds: 
103 Packed Towers—(50¢). 
107 Fixed and Moving Beds — 


(50¢). 
108 Fluidized Systems—(50¢). 


carck by Wallace R. Gambill on 

Estimating Engineering Properties: 
94 Thermal Conductivity—(50¢). 
109 Heat Capacities—(75¢). 

117 Latent Heats—(75¢). 


. .. by Maxey Brooke: 
112 CE Flow File—(50¢). 


. . . by Hobson and Weber on 
Thermodynamic Properties of Pure 
and Mixed Hydrocarbons: 

104 Latent Heats—(50¢). 

116 Enthalpy and Entropy—(50¢). 


. by Ralph Cushing—Your De- 
sign Reference File: 
100 Parts I-V—(75¢). 
110 Parts VI-IX—(75¢). 
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Mills 
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FLETCHER TORNADO}: 


Liquid metals 


THE CENTRIFUGAL WITH Vertical 


Pumping & heating units. 


FU LL AUTOMATION Reactors, glass-lined 


Recorder 
Frequency 
Temperature 
Rectifier, semi-conductor 
Research equipment 
Retorts, vacuum 
Ring kit 
Rubber 


. ; Samplers , 
Bottom i ae a Scales, bagging 
Discharge 4 , \ “—— 26C6177M 
Tri-Point _@ A * nae “ove 

ao. abies % nelle ; Vibrating 
Centrifugal "lll Sa z ee Scrubber, gas 

— ape ARE Seal rings 

Seals, mechanical ‘ 
Separators, centrifugal 
Shaker, rocker ; : 
Shovel, tractor 
Speed reducers ... 
Starters, high voltage 
Steel, stainless : 
Still, brush 
Switches . a4 234A, 2 


Tanks... R195, 2 ——. 93 
Cleaning equipmen nt 
Plastic : 
Storage 
Temperature control 
Thermometers 
Bi-Metal 
Industrial 
Trailers, gas sup ply. ances Ry 
Transmitter, Recs ee & pressure 24 
Trucks 
Boom ... es ae 235B 
ie ’- — Ee ; Electric lift say arses ola 
Bottom i! Tube, condenser rer 


* gs : Tt Tubing 
Discharge — ok Ge | io Fe UID, nessa ccones ae 
a 4 1a th +t Ss ae ve err i oeee it) 


CUT PRODUCTION COSTS IN HALF — The Fletcher Tornado 
needs no operators. It’s fully automatic, gives you 24-hour produc- Valves & fittings. . 
tion. You're certain of quality control of your product because of the — 


uniform load and the unvarying consistency. Compare these features. Racker 
Uni-Construction—Entire centrifugal—basket, curb, drive and Porcelain 
accessories oscillate as a unit. ae erie 
Bi-Ball Swivel — Dual ball and socket on each of the three 
steel balancing stands assure smooth oscillation. 
Tri-Point Suspension—Scientifically positioned to provide posi- 
tive, effortless balance of the entire centrifugal. 

Also available in manual and semi-automatic models. 


F/M variable drive @ Zero to maximum RPM 


X-Ray, microscope 


Services 


McC Fletcher Works, uc. ae” Construction 


Demineralization 


2nd & Glenwood Avenue e Philadelphia 40, Pa. 


Engineering 


Send me additional information on the Fletcher Tornado Centrifugal 
Fire controls 


Fire ae ge 
Floodlighting fittings 


NAME & TITLE Furnaces 





Glassware, laboratory 
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READER SERVICE... 


“TECHNICAL LITERATURE 


® Want to build up your files and keep them up-to-date? 


Y ou 


free—just for the asking. 


‘an get any publication in this comprehensive guide— 


® Its easy—simply circle the item’s key number on the 


Reader Service Postcard and mail. Replies will come directly 


from companies offering the literature. 





Chemicals 





Lab report gives test 
data evaluating effectiveness of 
antioxidant, Tenox BHT, in stabil- 
izing menhaden oil and in reducing 
oxygen absorption of menhaden 
scrap. 
231A 


Antioxidant 


Eastman Chemical Products 





Asphalt Additives..... “Redicote” book- 
let describes how asphalt anti- 
Stripping additives can be applied 
in all types of weather. Covers use 
of Redicotes in liquid asphaltics, 
asphaltic cements 
231B Armour and Co. 


Bonding Adhesive Thixon UM-1 is 
a one-coat cement for vulcanization 
bonding of polyurethane stocks to 
metals. Bonding agent comes ready 
for use; can be applied by brush- 
ing, spraying, dipping 
231C Harwick Standard Chem. Co 








Carbon, Activated a column 
system yields greater capacity, 
purer quality at lower cost. Granu- 
lar form eliminates slurry & dust 
problems, less equipment needed. 
Write for free information book. 
113 *Pittsburgh Coke & Chem. Co. 


Caustic soda 40 page manual tells 
of newest techniques for handling 
& storage of caustic soda in liquid 
form. Recommendations for un- 
loading, diluting, piping & storage. 
Bulletin 102 on request. 
36c *Hooker Electrochemical Co. 








Chemicals...... electroplating salts... 
organic and inorganic and inor- 
ganic dry colors and dispersions 
vinyl stabilizers . . . ceramic opaci- 
fiers ... fluorides ... glycerine... 
write for free bulletin. 

111 *Harshaw Chemical Co. 





Copolymer Emulsions...... Polyco 806, 
a vinyl acetate copolymer emul- 
sion, is intended for use in full- 
gloss latex enamels, high-quality 
latex concrete floor paints, low-cost 
latex flat wall paints. 
231D Borden Chemical Co. 





Cupric Chloride Catalytic uses of 
this cupric chloride include petro- 
leum sweetening, acrylonitrile syn- 
thesis, chlorinations. Non-catalytic 
uses: manufacture of phthalo- 
cyanine dyes, wood preservatives. 
231E Henry Bower Chem. Mfg. Co. 





*From advertisement, this issue 
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Diaminostilbene 4, 4-diaminostil- 
bene available in laboratory quan- 
tity. Soluble in methanol & eth- 
anol, sparingly soluble in carbon 
disulfide, benzine & hot water. 
Forms azo dyes. Catalog 1346. 
92rk *U.S.I. Chem. Co. 





Ethyl diamine... concentrated (98%) 
obtainable in commercial quantities 
for use in textile finishing & poly- 
amine resins, synthetic waxes & 
pharmaceuticals. Request Catalog 
1344. 
92ri *U.S.I. Chem. Co 


Foams, Polyether Flexible Bulletin 
11058 contains fundamental data 
on formulation, preparation, curing 
of polyether flexible foams. Includes 
summary of properties, perform- 
ance of resulting products 

31F National Aniline Div. 








Krypton, Radioactive for use in 
atomic lamps..said to provide 
power-free, uninterrupted light for 
10 years. Krypton-85 gas to excite 
hermetically sealed phosphor cry- 
stals. Request Booklet out 
92rg U.S.I. Chem. 


oxide......99% pure. .cut 
operating costs, increase product 
quality. In pellet, granular & 
powdered form for many industrial 
uses. Send today for free MgO 
sample and brochure. 

97 *International Minerals & 
Chemical Corp. Potash Div 


Pocket-sized, 4p. booklet 
“compares outstanding properties, 
industrial applications of 11 major 
plastic families used industrially 
one acrylic, nylon, polyethy- 
ene. 
231G Cadillac Plastic & Chem. Co. 





Magnesium 
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PROCESS 
EQUIPMENT 


BUILT TO YOUR 
SPECIFICATIONS 


When you require custom-built 
processing equipment, write The 
Squier Corporation, Buffalo, New 
York. With over 100 years experi- 
ence in fabricating processing 
equipment, we are equipped to 
build to your specifications with the 
highest degree of accuracy. 

Your requests will be handled 
promptly, in strict confidence. Our 
estimate of the costs involved will 
be sent to you in the shortest pos- 
sible time. 

Remember, when you want a 
new piece of processing equipment 
built to your specifications, write 
or phone the Squier Corporation 
for fast service, reliable workman- 


ship. 
The SQUIER Corp. 


Engineers & Manufacturers 
501 Broadway Buffalo, N. Y. 

















HOW OXY-CATALYST SYSTEMS 
STOP INDUSTRIAL AIR POLLUTION 
— RECOVER WASTE HEAT 


New brochure gives facts 
and figures on typical 
installations—send for 


your free copy now! 


Oxy-Catalyst Systems for air pollution control 
and waste heat recovery are one of the most 
important and most effective solutions to these 
problems ever developed. Engineered to your 
individual requirements, they can clean up close 
to 100°, of combustible pollutants and odors. 
They can also recover the waste heat in process 
exhaust gases; and they can often do both at 
once. 

This new brochure tells how Oxy-Catalyst 
installations have stopped air pollution—often 
at an actual saving—in a wide range of indus- 
tries. If air pollution is a problem in your 
operations, write for your free copy now. 


OXY-CATALYST, INC. 


WAYNE 15, PA., U.S.A. ; 


Catalysts for fume and odor elimination, air pollution 
control, and waste heat recovery | 


| Send me new brochure on Oxy-Catalyst Systems | 
| for air pollution control and waste heat recovery. | 


| Name | 
| Firm 
| Street 
| City. Zone State 














| 
| 
| 
a 


231 





COMPLETE RANGE OF SIZES AND MODELS IN | rerarure . . . 
BOTH MEDIUM AND HIGH PRESSURE TYPES Polyethylene polyethylene-to-meta! 


adapter devised to attach polyethy- 
lene & metal a & fittings 
ae 28 without using clamps. Threaded 


rm ga gasket between nut & 
ailpiece. 41345. 
92rj *U.S.I. Chem. Co 











Pyroglutamic acid now available 
in pilot plant quantities. Hetero- 
cyclic amino acid has 2 reactive 
positions—a carboxyl & cyclic amide 
group. Resolves racemic mixtures 
of amines. Catalog 1349. 
92rn *U.S.I. Chem. Co 





Silicone......silicone fluid of low vis- 
cosity used as damping medium 
& hydraulic fluid. Lower viscosity 
temperature coefficient & lower 
pour point than most methyl sili- 
cone fluids. Catalog 1348. 
92rm *U.S.I. Chem. Co 





Styrene Oxide 16 p. booklet de- 
scribes 14 different types of reac- 
tions involving styrene oxide 
Reactions include those with hydro- 
gen, aliphatic alcohols, amines, 
sulfur compounds, organic esters. 
232A Dow Chemical Co. 





Titanium the least expensive metal 
that can be used under many cor- 
rosive influences. Outlasts Stainless 
condenser tubes 30 to 1. Write for 
a booklet about titanium—its appli- 
cations & uses. 

*Du Pont, Pigments Dept 





Titanium 24 page booklet contain- 
ing physica & mechanical 
properties, metallurgy, corrosion 


P.952A—Steam Turbine and Electric Motor dri ives flexibility i 3 resistance, methods of machining, 
urbine and Electric Motor drive gives flexibility in this compact forming & welding. Request book- 


P-ES2H size No. 25 unit. let 1341 today 
92rf "  *U.8.I. Chem. Co 


N ATl O N A L A I R O I L Urethane Potting and Casting 
Formulations, physical and elec- 


trical properties, preparation of 


f U FE g O | L p U M p | N G four potting and casting compounds 
based on Nacconate diisocyanate 
a described in Data Sheet 102577. 

AND HEATING UNITS : 


National Aniline Div. 
NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially desi 
pecially designed ° ~ 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker “C” Construction Materials 
Oil and residuums. They will draw fuel oil from above ground or underground 
tanks, preheat it to proper constant temperature and deliver it to Oil Burners "7 
at an even pressure, best suited for the burners. Our Fuel Oil Pumping and —— asa tie ‘ae 


Heating Units are the result of years of experience. They come completely cost, good looking, and does not 
equipped ready for steam, exhaust, condensate, oil suction, oil return and ee ee ee, 


electrical connections. All valves, regulators, etc., are readily accessible. The Get 36-page book on aluminum. 
piping arrangement is easily understood. These compact, space-saving units 130 *Aluminum Co. of America 
are available in a range of sizes and models in both Medium and High Pressure Castables insulating castable of 


types. For complete details, write for our Bulletin 40—very interesting and ure aluminum oxide bubbles for 
insulation at even high tempera- 


informative. tures. Heavy duty castable for 


OIL BURNERS and GAS BURNERS monolithic surfaces in furnaces. 
an LOW AIR PRESSURE OIL BURNERS Write for folder at once. 
5 


for industrial power, process and heating AUTOMATIC OIL BURNERS, for small *Norton Co. 
purposes process furnaces and heating plants 


STEAM ATOMIZING OIL BURNERS GAS BURNERS Coatings, protective Plasite pro- 
tective coatings are formulated with 


or COMBINATION GAS & OjL BURNERS ~ : ; 

SLUDGE BURNERS, Steam Atomizing an ae dines. one ta a combination of high resistant 
MOTOR-DRIVEN ROTARY OIL BURNERS UNITS resins to achieve highest possible 
MECHANICAL PRESSURE chemical resistance. Write for Bul- 

ATOMIZING OIL BURNERS SS a letin 258. 
-_ AIR INTAKE DOORS 182 *Wisconsin Pro. Coatings Co. 

DUAL STAGE, Combining Steam and OBSERVATION PORTS 

Mechanical Atomization SPECIAL REFRACTORY SHAPES Fireproofiing Cafco _ fireproofing 
material is permanent, inorganic, 


CHEMICAL-PETROLEUM DIVISION light weight, incombustible, rust- 
proof and rotproof. Used in fire- 


fing decks, beams, columns, 
NATIONAL AIROIL BURNER CO., INC. |i——aion is 
A 232C ‘Col. Acous. & Fireproofing 


MAIN OFFICE AND FACTORY: 
1234 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas ~ © From advertisement, this issue 
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change from... 





Maintenance Products Bulletin de- 
scribes application of three products 
expanding iron cement, Metalset 
epoxy resin compound cements, to 
Sonite industrial maintenance kits 
for repair of various materials. 
233A Smooth-On Mfg. Co 





Polyurethane installations ...cost of 
these modern installations can 
easily be estimated with a noma- ° : a < 
graph chart. Thickness, area, den- ... in a few minutes, without 
sity of stock & price per lb. must ee ; »rations an 
be known. Bulletin 1343 interrupting operations. Yet y 
92rh *U.S.I. Chem. Co desired mesh may be maintained 

continuously. Ease of adjustment and 

close product control are 


possible with the... 


a “ " 
Actuators, Cylinder. ....Cylinder Cono- 
motor is pneumatic power actuator ® o 
used in process industries for Air Classifier 





Electrical & Mechanical 





throttling control service. Bulletin 
B-50-3 covers operation, application 
of Series 50 actuators ° . 
233B Conoflow Corp The Hardinge Gyrotor Classifier system, combined 


Batteries, Nickel-Cadmium ° : . . “Ws. , . 

Series of general purpose, sealed, with a Hardinge grinding mill is an integrated 
nickel-cadmium batteries has cells | j d d P t 
with extremely low internal resist- evrinding. classifying an oduct conveying system. 
ance. Batteries can be maintained grinding, ays = yins y 

indefinitely in fully charged state ‘ . . m. 
by small trickle charge. Also available with an air-heating furnace for 
233C Gulton Industries 








delivering a dry, ground product from 


Blenders......Sturtevant rotary blend- nN 


ers start 4-way blending while P ‘ e : 
charging, continue it during dis- undried feed. Complete specifications 
charge, thus producing highly inti- 
mate, even blends of dry and semi- ; 

dry materials. Write for Bul. 080B upon request. Bulletin 


R183 *Sturtevant Mill Co ais 
AH-467-11 





Drives, steel mounted......If you re- 
quire a highly efficient, economical 
speed reducing unit to fit into a 
limited space, Falk’s  all-steel 
mounted drive meets your need 
Send for Bulletin 7100 
118 *The Falk Corporation 


Gasketing......Beat the high cost of 
corrosion with Tygon  gasketing. 
Resists wear and abrasion. Highly 
resistant to acids, alkalis, caustics, 
all types of oil. Tygon plastic avail- 
able, all types. Bul. G-520R. 

186 *U.S. Stoneware 


Motors, corrosion proof Eliminate 
rusting motor problems immedi- 
ately with reliant Reliance corro- 
sion proof motors. Write for bulletin 
B-2406 for full information on 1 to 
125 hp motors. 

49 *Reliance Elec. & Eng. Co. 














Process control, Electronic. .....flexible 
F-M control systems..wide selec- 
tion of programming techniques. . 
visual &/or printed digital read- 
out stations. Request free auto- 
mation feasibility study. 

18 *Fairbanks, Morse & Co. 








Seals, mechanical ends sulfuric 
acid sealing problems. Teflon bel- 
lows, a Tefion-filled carbon sealing 
face, & ceramic stationary seat. 
To solve your sealing problems, 
write for Folder AD-164. 

35 *Garlock Packing Co. 


Starters, high voltage new air- 
break contactor with solenoid 
<= -, ae _— P scab 
Available in full voltage & reduce 
voltage starters. Request Publica- COMPANY, INCORPORATED 


tion 6080. 
37 *Allen-Bradley Co. 
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re 
peiding-~ 


compare the 


Vilter 
VMC 


COMPRESSOR—FREON OR AMMONIA @ 


The compressor being the heart of the refrigeration system deserves the 


most attention. For dependable 


day-in-day-out operation, the com- 


pressor must be sturdy, well built, designed for long life. It must be 
easy to maintain. Naturally wearable parts must be easy to replace. 
You will save yourself future expense and needless worry if you see 


that your compressor incorporates 


the points below. 





CHECK THESE POINTS 





VILTER |\— 


$ OTHER WELL-KNOWN MAKES 


1. Removable alloy steel cylinder sleeves that permit low | 


cost, easy replacement. Eliminates need for oversize 
pistons, rings, etc., which are common in frame bored 
cylinders 


} 


| 
2. A double bellows oil immersed shaft seal that prevents | 
air or moisture from entering the system when oper- 


ating below atmospheric pressure 


3. A crankshaft double row roller bearing arrangement 
that allows the shaft to expand freely, thus prevent- 
ing excessive thrust loads on the bearings 


4. A statically and dynamically balanced crankshaft 
that assures smooth operation 

5. Spring loaded safety heads that protect the compres- 
sor against refrigerant slugs 


| 
| 


6. Removable connecting rod bearings that can be chang- 
ed without also removing the connecting rod and pis- 


ton assembly 


7. Necessary to dismantle entire unit for repairs 


8. Suitable for high stage or booster operation 


9. Light weight aluminum pistons with upper half of 
yiston wall having tapered thickness to conduct heat 
wom top of piston. This prevents excessive piston ex- 
pansion and reduces possibility of piston seizure 


10. A separate oil filter, in addition to crankcase screen, | 


to super-clean oi! and thus reduce wear to a minimum 


From this comparison, you know 


Yes ‘ ‘ > Yes 


that you get more for your money 


with Vilter. It will pay you to consider Vilter for your next refrigera- 


tion or air conditioning installation. 


WRITE for your FREE Vilter Bulletins 
No. 817—“Vilter VMC Ammonia =>: 


Compressors” —and No. 820— 


“vilter VMC Freon Compressors” —to 


THE VILTER MANUFACTURING CO. 
Dept. K-719, 2217 South First Street 
Milwaukee 7, Wisconsin 


REFRIGERATION 


and AIR 


CONDITIONING 


THE VILTER MANUFACTURING COMPANY, Milwaukee 7, Wisconsin 
Air Units @ Ammonia & Freon Compressors © Booster Compressors  Baudelot Coolers @ Water & Brine Coolers @ Biast 
Freezers © Evaporative & Shell & Tube Condensers @ Pipe Coils o Valves & Fittings © Pakice & Polarflake Ice Machines 


234 





LITERATURE . 





Switches Switch assemblies of Se- 
ries 100PB modular-mount lighted 
pushbutton switches come in three 
models—a_light-force, a _ positive 
touch feedback and an alternate- 
action design. 

2344 Micro-Switch 





Switches...... Type E general-purpose 
enclosed switches feature compact 
enclosure providing easy installa- 
tion. Inside switch terminals can 
be exposed for easy wire connection 


Data Sheet 145. 
34B Micro Switch Div 


96 p. pocket-size 
booklet gives complete technical 
data on proper selection of speed 
reducers. Contains information on 
horsepower, torque ratings; ratios, 
installation instructions. 
234C Abart Gear & Machine Co. 








Handling & Packaging 





Clamps, Roll Simplified method of 
handling bulky paper rolls involves 
use of fork lift trucks equipped 
with Towmotor roll clamps. Clamps 
grip rolls firmly, rotate them to 
a vertical or horizontal position 
234E Towmotor Corp 





Containers Bulk Shipping Some 
advantages of bulk handling indi- 
vidualized shipping containers are: 
less floor space; reduced handling; 
elimination of capping, sealing, 
labeling. Bulletin 132-A. 
234D Sprout, Waldron & Co 


Conveyor, Belt ...Manual No. 909 is 
conveyor handbook contains sec- 
tions on typical applications, ter- 
minal selection tables, terminal 
dimensions, conveyor and belt selec- 
tion, types of drives. 
234F Jeffrey Mfg. Co. 








Feeder Accurately meters minute 
quantities of liquid from 0 cc to 
2000 cc per minute. Used in mult- 
iples for higher capacities. Float 
valve in tank permits connection 
to bulk storage device. Bul. F6-B9 
R197e *Denver Equipment Co 


Feeders, chemical New Chemical 
Feeder catalog helps you to select 
the right feeder for any job. Man- 
ze] feeders are accurate, and de- 
pendable. Available in different 
sizes. Write for catalog. 

189 *Manzel 








Feeders, Rotary complete line ser- 
vices processing requirements from 
low pressure dust control to high 
pressure pneumatic conveying, 
standard duty, heavy & blow-thru 
styles. Booklet P-55. 

B244 *Prater Pulverizer Co. 


Filler, Lube Oil Model RPL-36, a 
36-station lube oil filter, has a speed 
of 600 quart containers per minute. 
It's accurate to + fluid ounce; 
assures no product spill. Bulletin 


Pfaudler Co. 








Gloves, Coated New line of work 
gloves includes neoprene, vinyl 
plastic- and rubber-coated gloves. 
Neoprene gloves resist acids, alkalis; 
vinyl resist oil; rubber resist cut- 
ting, abrasions. 
234H Riegel Textile Corp. 
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Packing, Corrugated......Anchor Pak, 
corrugated interior packing ma- 
terial, has coating of pressure 
sensitive adhesive on tips of ex- 
posed corrugations which anchors 
product firmly in place. 
235A Hinde & Dauch 





Boom Truck Operator of Hydro- 
Boom can, by telescopic action 
position work loads with machine 
tool accuracy to within 1/100 in 
in vertical, longitudinal, cross-wise 
directions of travel 
235B Vanguard Engineering Co 





Heating & Cooling 





Evaporators septuple effect evap- 
orator cuts steam  need..wastes 
used as auxiliary boiler fuel. Pre- 
test your evaporating in Custome! 
Service Lab. Catalogs 381 on the 
lab, 372 on evaporators 

*Blaw-Knox Co 





Heat Transfer Equipment Plate- 
coil units are compact & light- 
weight, require about ‘2 the space 
of pipe coils. Available in Stain- 
less, cold Rolled Steel & other cor- 
rosion-resistant alloys Manual 
P61 
114 *Platecoil Div. Tranter Man 





Heaters, Air compact, high effici- 
ency, requires no refractory. Per- 
forms equally well on gasoil o1 
combination firing. Most frequently 


sold as “packaged” units with all 
safety controls. Bulletin 112 
239 *Thermal Research & Eng 
—_— 


Heaters, water. ..equipped with 
Booster pump that increases the 


capacity of the boiler. Instantane- = bs a 
ous heating with full temperature new | Wel 
Send for booklet describ- aes 





controls. 
ing full line of heaters. 
45 *Bell & Gosset Co 


Generator, Steam... Keystone steam 7 
generator has been designed as a ac e unc 0 a PaV Ww | 
baffileless, pressurized two-drum s 


water tube packaged unit. Unit 
needs no field piping, wiring, spe- 
cial foundation. Catalog SB-59 

235 Erie City Iron Works 





At the heart of General Electric’s new T58 turboshaft 


Oven, High-Temperature Equa- eal ; : ' 
Therm oven produces temperatures engine —a revolutionary new power plant for heli- 
from 100 to 750 F. within 17 cu. ft a pana cia Dans aon CE aieia se visraie: 4 50" 
week chamber. Watkin S00h dex . copters that packs over 1, horsepower into a 5 

c saa ; ooze 20K 
scribes unit, includes table illus- long, 16° diameter, 325 pound frame — are 16 pre- 
trating temperature differentials. pe ; 
225D American Instrument Co cision built steel spray nozzles. 








Tube, condenser for solving heat These are special nozzles, developed for the engine 
transfer problems. 2% times more 2 hice Meee, meinen. Shiiini uid iceman: feed 
heat transfer surface means fewer OA ot y OSpraco engineers. 1€ir critical function: to teec 
tubes to handle duty. U-bend form just-right amounts of fuel into the combustion chamber. 
saves space, facilitates installation. ’ 

Send for “Trufin” catalog. This development is another example of the hand-in-glove cooperation, 


33 *Wolverine Tube Division ; i ; : é 
engineering service, and product quality you can expect from Spraco whenever 





you have a spray nozzle problem. 


Instruments & Controls 

FREE— 7 he most complete spray nozzle catalog ever published. Send for 

our cop toda / 

Analyase, Particle Gine M-8-A par- J p) ) SPRAY beasttauteapnnaaas COMPANY, 
ticle size analyzer is low-cost, gen- 115 Cambridge Street, Burlington, Mass. 
eral purpose instrument for 0.1 to 
40-micron particles. Major com- ‘ 
ponents are designed as separate 
units ~~, Baas 
235E Mine Safety Appliance Co. bd 

2 leye4u a 
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LITERATURE... . 





NEW Computer, Digital Bendix G-15 
general purpose digital computer 
features low cost, simplified pro- 

gramming. Engineers can be taught 

coding techniques within two to 


BA RBER electronic integrator four hours 
C OLM A N 236A ‘ Bendix Computor Div 


provides fast, selective Computer, Liquid horizontal tank 
content indicator free. Insures 

ge inventories. Helps you 
counti plan more efficient & economical 
nting rates storage. Help yourself to this & 


Wheeleo other “Modern” services. 
93 *Modern Welding Co., Inc 
| t . Controls...... A complete line of contr- 
n¢ rumen ¢ ols - flexible, universal joints, geared 
joints. These controls also include 
standard remote stations. Write 
for complete design data on these 


controls. Bul. 553. 
198 *Stow Manufacturing Co. 

















Controls, Supervisory 20 p. bul- 
letin supplies description, opera- 
New Wheelco electronic integrator zs tion, application of supervisory 

and optional 5-digit component counters E j control a ans ——— equip- 
sas . r ment used for master and remote 

are unitized for convenient : ; Bulletin GET-2738 
mounting ; General Electric Co 





Controllers, Temperature......compact 
low-cost indicating temperature 
transmitter .. fast, sensitive re- 
sponse. .lightweight (10) lbs. .indi- 

New from Wheelco — an elec- cating scale visible 20 ft. away 

t ee : Request bulletin 456-20A. 

ronic integrator with a selec- 83 ‘Foxboro Co 

tive counting rate of 

1200 600 8 “ of 2400, ; Flowmeter, Turbine. . Supplement 1 
, Or per minute at full to F&P Catalog 10C1500 tells how 

scale. Developed for use with single basic calibration curve en- 

J . ae 7 ables each F&P turbine flowmeter 
the W heelco 8000 Series poten- to be applied to all flow measure- 
tiometer strip chart recorder in > ment conditions 

chromotographic applications, 236€ Fisher & Porter Co 

the unit is equally effective on Measuring instrument. .....Electropho- 

any industrial p ss Ww > resis instrument measures the qua- 

“es pees d Dea aaps where . ntitative analysis of the various 

e measured variable must be proteins contained within the sam- 
ple tested. Includes a_ built-in 


integrated. , ze 
: refrigeration unit. Bul. 2287-C 
192 *American Instrument Co 











Now—control of laboratory 

or industrial processes that Microscope, X-Ray “A High-Reso- 

formerly required a high order ‘ ‘ lution PMR X-ray Microscope with 

of technical skill 2 Electron Microscope Conversion” 
ft tecnnical Skill can be super-  - describes first commercial X-ray 

vised by most competent labo- " microscope which determines chem- 
¢ icians ‘ ical composition of the specimen. 

ratory technicians. 236D Philips Electronics. 





cron 9 are Re ree with cross-chart speeds of 2 seconds Photometer Aminco absolute light- 

or scale spans of 1 to 10 millivolts < s scattering photometer measures 

of 10 millivolts and te —— and 1 second for spans turbidity, dissymmetry, depolariza- 

Sé greater. Chart speeds are selected by tion, angular scattering. Permits 

change gears. Readout (optional) is provided by high- study of particle sizes--micron, sub- 
speed, 5-digit electromechanical counters f micron. Bulletin 2295. 

, ¢ é unters for component 236E American Instrument Co 


and/or total count. 





Behind this new development is a solid background of 
Wheelco development experience, manufacturing skill, and Pipe, Fittings, Valves 
complete field engineering experience. These same quali- 
ties can be applied to your process control problem — 
contact your Wheelco field engineer for more details today. Ducting, Polyethylene 
plastic Corrosion-Proof Ventilat- 
and Exhaust Systems” presents de- 
tails, illustrations of all necessary 
B components to polyethylene ducting 
- systems. 
RBER-COLMAN Com PANY 236F American Agile Corp. 
‘ inoi 
ept. D, 1585 Rock Street, Rockford, Illinois, U.S. A. Joints, Expansion circuls.r or tor- 
siinianiicaan oidal expansion joint genes lower 
LMAN of CANADA, Ltd., Dept. D, T dM operating stress & is suitable for 
ieee eaten, Conade use at high temperature. Hydrau- 
lically formed-free from circumfer- 


Industrial Instruments * Automatic Controls © Air Distribution Products ° Aircraft ential welds. Catalog 56. 
96 *Zallea Bros. 


Controls * Electrical Components * Small Motors * Overdoors and Operators 
Molded Products * Metal Cutting Tools © Machine Tools ¢ Textile Machinery 


: ie: ol aed a 
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Nozzles lightweight, precision- 
built steel spray nozzles. Feed just 
the right amounts of fuel into com- 
bustion chamber. Get today com- 
plete spray nozzle catalog-absolu- 
tely free. 

235 *“Spraeo Engineering Co 





Pipe, Load Capacities. . Manufactur- 
ers of Tube-Strut, universal clamp 
used with ordinary pipe for storage 
rack construction, have developed 
graphs showing beam and column 
load capacities for pipe from 1% to 


Tube-Strut Corp. 





Piping, Pressure... 48 p. bulletin 
summarizes, correlates various specs 
of ASA Code for Pressure Piping, 
B31.1 and B31.1.8-1955 and ASME 
Boiler and Pressure Vessel Code 
B&W Bulletin FB-77 
237B Babcock & Wilcox Co 





Tubing, Stainless. . consistent qual- 
ity & greater uniformity plus low- 
er costs. For full information on 
all 40 types of tubing request bul- 
letin TD 120, Carpenter’s new 
Selecting & Buying Guide 
90*Carpenter Stainless Tubing&Pipe 





Tubing, Steel 8 p. brochure de- 
scribes mill grooved light weight 
steel tubing for use as _ portable 
pipeline with standard mechanical 
couplings. Tubing can be used for 
air, gathering, vacuum lines, 
237C Republic Steel Corp 





Valve warmer..... Curved Dean thermo 
panel coil. It surrounds and heats 
and cools the valve. Bul. 355 is a 
treatise on Dean thermo-panel coil 
which takes the place of old-style 
pipe coils. 

BL197 Dean Preducts, Inc 





Valves, forged steel identification 
disc on all valves showing size, pri- 
mary pressure & temperature ra- 
tings, & materials used. Complete 
range of sizes. Request Supplement 
#1 to Catalog F-9. 

134 *Henry Vogt Machine Co 





Valves, plug...... stop slurry valve fail- 
ure. Lubricated plug valves elimin- 
ate packing problem. Cavity 
free flow passages & seating sur- 
faces which are never exposed to 
the line. Free Booklet V-203. 

95 *Rockwell Manufacturing Co. 





Valve, Sampling OPW-Jordan slid- 
ing gate sampling valve features 
self-cleaning seating construction, 
self-closure, no packing. Designed 
for drawing off fluid samples for 
examination. Bulletin J-90. 
233D Jordan Industrial Sales Div. 





Process Equipment 





Agitator Equipment minimum mov- 
ing parts . . dust, fume & moisture- 
proof. Anti-friction bearings, large 
diameter “stepped” vertical shaft. 
Write today for free literature. Re- 
quest Bulletin 551 & data sheet. 


229 
*New England Tank & Tower Co 





Agitators and mixers......Heavy duty, 
as well acid-proof. Patented stand- 
pipe around propellor shaft assures 
positive agitation and circulation. 
Write for Bulletin No. A2-B4. 
R197a *Denver Equipment Co 
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EXTRUSION MACHINES INTERNATIONAL Vac-Air Extrusion Machines are made 
in many sizes, from the Vac-Aire ‘Experimental’ or Lab- 
oratory model with a 3 inch diameter auger and a capacity of 1500 to 2000 pounds in eight hours, 


to the Vac-Aire ‘‘Eagle’’ with an 18 inch diameter auger and a capacity of 20 to 30 tons per hour... 
Can be fitted with single speed or variable speed motors—jacketed for steam, oil, or water. 


AGGLOMERATION EQUIPMENT 


1. Reduces dusting losses and hazards by 
briquetting and pelletizing—as in carbon 
black 

2. Forms definite shapes and sizes for cat- 
alysts—powder metallurgy — pharmaceuti- 
cals. 

3. Recovers waste material by nodulizing 
such as phosphate ores—by briquetting coke 
and coal fines—by briquetting fine iron and 
other ores for furnace charging. 

4. Increases bulk density of light materials 
for saving in shipping and storage. 

5. Prevents segregation of solid reactants 
—makes solids free-flowing for extrusion— 





2 
Special Uses 


The uses of Vac-Aire De-Airing Machines are legion— 
they extrude any material that is plastic enough to 
flow—such as grease sticks—buffing bar material— 
gypsum blocks—caulking compounds—soaps and de- 
tergents—putty—candy bars—meat—white lead—car- 
bon sticks—fuel briquettes—iron ore—chalk—pencils 
—coal dust— carbide — phosphate — clay — Bentonite — 
various chemicals, etc. Send for Special new informative 
Bulletin H1. 


INTERNATIONAL 
ENGINEERING, INC. 


DAYTON 1, OHIO 


New York © 15 ParkRow © WOrth 2-2580 


MERS. OF CHEMICAL PROCESSING EQUIPMENT 


provides controlled surface volume ratios. 


Technical 
Bulletins 
vailable 


Any of these informative Bulletins 
will be gladly sent on request. Simply 
indicate the subjects in which you are 
interested. 


Top Entering 
Agitators 73, 76, 76-A, 81 


Side Entering Agitators .......728 
Portable Mixers....... ..T4A 
Mixing & Extruding Machinery. .62-A 
Dry Blenders & Ribbon Mixers... .78 
Grinding & Mulling Pons ue 
Ball & Pebble Mills 100-A, 100-8 
Laboratory & Pilot 

Plant Equipment. . T7-A 
Stack Fans & Duct Boosters... .109-A 
Mixing & Agglomeration 

Equipment 











CONICAL DRY BLENDERS PEBBLE AND BALL MILLS 
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RIBBON MIXERS 





a 
Kichardsen, recommends 


4 WAYS TO SAVE 


WASTED BAGGING DOLLARS 


1. Minimize Weight Give-Away. Frequently, you're forced to set 


mean bagging weights high, to prevent falling short. With an inac- 
curate scale, you can lose more than $10 an hour through weight 
variations—especially when bagging at high speeds. Many processors 
have solved this problem by installing Richardson bagging scales. 
With average accuracy of + 1 to 2 oz. or better, they prevent over- 
weights and underweights, year after year. 


Spend Less for Bags. You may be paying good money for noth- 
ing but “air space” in filled bags. A Richardson G-73 Impacker can 
end this waste. The Impacker is a simple, compact accessory that 
quickly “shakes down” material as it fills bags. Thus, you can pack 
any given quantity into smaller, neater bags. The money you save— 
on bag size alone—can bring you profits well beyond the cost of 
this equipment. 


Speed Up Production. Example: the Duplex Richardson E-50 
Bagging Scale can turn out twenty 100-lb. bags per minute. It’s 
only one of many Richardson models for handling flour, sugar, rice, 
feed, and chemicals, in bagging ranges of 25-250 lbs. 


Cut Excessive Labor Costs. Are your bagging operations over- 
manned? Some installations require expensive standby labor. You 
can cut out this cost—sometimes as much as one-third of regular 
labor costs—and free labor for productive work, by installing 
automatic Richardson bagging equipment. Time and labor-saving 
accessories include automatic feeders, sewing conveyors and pedes- 
tals, bag-holders, as well as packers like the Impacker described 
above. Low-cost automatic proportioning systems are Richardson 
specialties, too. Simple design makes maintenance easy. Any main- 
tenance man can understand a Richardson. And, only Richardson 
maintains a nationwide service organization that can serve you 
within 24 hours, if necessary. 


Richardson Scales conform to U. S. Weights and Measures H-44 for your protection. 


FOR MORE INFORMATION ON RICHARDSON BAGGING SCALES, 
WRITE TODAY TO 


MATERIALS HANDLING BY WEIGHT SINCE 1902 


LITERATURE... 





Centrifuge, Automatic Reineveld 
centrifugals . . dewatering and wash 
crystalline solids . . for separation 
of amorphous slurries . . bowl cap- 
acities from 3 to 325 gallons . . Bul- 
letin 356. 

T187 *Heyl & Patterson 





Classifiers...... Bulletin 39-C contains 
information on construction anc 
application of Hardinge counter- 
current classifier, heavy media sep- 
arator, hydro-classifier and hydro- 
separator. 
238A 


Hardinge Co. 





Classifiers, Air combined with a 
grinding mill is an _ integrated 
grinding, classifying & product 
conveying system. Also air-heating 
furnace for dry, ground product 
from undried feed. Bul. AH-467-11. 
233 *Hardinge Co. 





Concentration tables...... Mechanically 
operated, longitudinally reciprocat- 
ing table consisting of a deck hav- 
ing a plane surface partly riffled 
and having a tilting device. Bul. 
T1-B3. 

R197h *Denver Equipment Co. 





Crusher, jaw cast steel frame, man- 
ganese jaw and cheek plates. Set- 
ting easily controlled. Large 
diameter shafts reduce shaft de- 
flection. Write for Bulletin No. 
C12-B12. 

R197d *Denver Equipment Co. 





Crushers, cone Many types of cone 
crushers used in primary and sec- 
ondary fine reduction crushing of 
ores and minerals-from asbestos to 
zinc. Large tonnages at low cost. 
Ask for Bul. 247 
223b *Nordberg Mfg. Co. 





Crushers, single roll requires only 
12” working head room & only 5 
horsepower. Has been used to crush 
heavy duty glass bottles at the rate 
of 1,000 a day. Bulletin #116-A for 
information. 

44 *Sprout, Waldron & Co, Inc. 





Cyclone Brochure 1157 is filled 
with tables and graphs giving per- 
formance data of all Heyl & Pat- 
terson’s cyclones. Includes exploded 
views of cyclones, pictures of field 
installations. 
238B Heyl & Patterson. 





Digester, Continuous...... 4 p. bulletin 
(No. 196) contains general informa- 
tion, design data, analysis of ad- 
vantages offered by “twin” design 
of continuous digester; also rotary 


valve feeder. 
y Sprout, Waldron & Co 


9 

Dryer-Blender Glassed-steel con- 
“ical dryer-blender can reduce dry- 
ing time as it blends. Rotation of 
vessel plus double cone design 
assures complete, constant mixing 
while product dries. Bulletin 956. 
238D *Pfaudler Co. 








Dryers.....- Available in several types: 
direct heat, indirect heat, steam 
tube. Deco engineers solve your 
drying problem. Write for informa- 
tion and advice on your particular 
problems. Bu. D4-B2. 

R197j *Denver Equipment Co. 


Dryer, gas under high-pressure 
cleans & dries air, He & N. Gas in- 
put capacity of 15,000 cu. ft. Dual 
desicant design. Cycles controlled 
by program timers. For more in- 
formation Catalog 407-C. 

41 “American Instrument Co. 





RICHARDSON SCALE COMPANY « CLIFTON, NEW JERSEY 
Sales and Service Branches in Principal Cities 
Also manufactured in Europe to U.S. standards 








o6 oe e . 
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Dryers, instrument air remove un- 
wanted moisture from compressed 
air. End freeze-ups, corrosion & 
clogging due to water in the air 
lines. Write for Bulletin 223B de- 
scribing instrument air dryers. 

47 *Pittsburgh Lectrodryer Div. 





Dryer, Vacuum faster, better way 
to vacuum-dry heat sensitive mat- 
erials. Accomplished by baffling in 
the jacket-uniform circulation of 
heating medium. Pre-test services 
and Data Sheet #1530 free. 

59 *Patterson-Kelly Co. 





Drying, spray of heat-sensitive 
chemicals. Economical spray dry- 
ing service & tests made under ex- 
pert supervision. Fully equipped 
plant. Stainless steel drying equip- 
ment. Bulletin #232. 

196 *Nichols Eng. & Research Corp. 





Dust Collection Systems...... cyclones 
with exclusive Shave-off trap extra 
% of dust. Large-diameter design 
ends bridging & clogging. Ask for 
booklet “Collection & Recovery of 
Industrial Dust. 
38 *Buell Engineering Co., Inc. 


Dust Collector 





bulletin covers cost 
saving advantages of filter dust 
collectors. Automatic operation, 
flexibility of installation, high air- 
to-cloth ratios, minimum floor load- 
ing. Write today. 
239A Entoleter Div. 





Dust Collectors Proper water treat- 
ment will greatly reduce hard de- 
posits, congestion, corrosion in wet- 
type dust collectors; promotes peak 
efficiency. Case histories are cited 
in — WDC. 


North American Mogul Products 





Dust Controls.....self-cleaning travel- 
ing manifold . . permits continuous 
suction for finely-divided dry dusts. 
Wet & dry dust collectors. Request 
brochure “Out of the Realm of 
Dust” immediately. 

101 *Pangborn Corp. 


Dust filter Fewer parts, lower 
operating costs and less main- 
tenance. Will handle light or heavy 
dust laden air streams. Filters fine, 
course, abrasive dusts easily. Ask 
for Bulletin G-579. 
216 *The Day Company 








Engines...... Nordberg engines built in 
sizes to over 11,000 hp; available in 
two and four-cycle, in-line and “V” 
types . . . for Diesel, Dufuel and 
Spark-Ignition Gas operation. Send 


for Bul. 245. 
223d *Nordberg Mfg. Co. 





Filters........ Simplicity, accessibility, 
long life and efficiency are char- 
acteristics of Staynew pipe line fil- 
ters for air and other gases. Bul- 
letin 200 contains specifications, 
photos, diagrams. 
239C Dollinger Corp. 





Filters five bulletins offered on 
vertical leaf & batch, horizontal 
leaf & batch, & cartridge filters. 
Wide range of accessories . . nu- 
merous filtration innovations. Write 
today. 


129-e *Process Filters, Inc. 





Filter, disc Special, patented de- 
sign of segments in Denver disc fil- 
ters use both gravity and vacuum 
to give a drier filter cake. Simple, 
low-cost, dependable construction. 
Bul. No. FG-BI. 

R197f *Denver Equipment Co. 
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direct 
fired 


BTU/hr 


PACKAGED 
AIR HEATERS 
by THERMAL 


Extreme compactness, high efficiency and 
verSatility of operation are the chief 
characteristics of the THERMAL Type CA direct 
fired air heater. Designed around the high 
velocity THERMAL burner, it normally requires 
no refractory, since combustion is limited almost 
entirely to the burner itself. Adding to its 
versatility, the CA air heater performs equally 
well on gas, oil or combination firing and can be 
adapted to all pressure levels 


Type CA air heaters are most frequently sold as 
‘‘packaged”’ units complete with all necessary 
safety and control apparatus. These units will 
provide outputs ranging from 200,000 BTU/hr 
to better than 30,000,000 BTU/hr and at 
temperatures from 300F to 1500F or higher. 


TYPICAL SIZES 

Listed below are the overall dimensions of a few 
of the dozens of output, temperature, and flow 
combinations possible in these heaters. Figures 
are for atmospheric pressure units. Higher 
pressure heaters would be smaller. 





~ [AIR FLOW | TEMP IN 
F 


scfm 


T Temp. ouT | A 
F | ft. 


| 
4 





800,000 


1,000 


| 60 750 F 2% 





2,500,000 


5,000 


500 F 





4,000,000 


16,000 


900 F 





10,000,000 


8,500 


1,000 F 





15,000,000 





10,000 








1,200 F 

















THERM™MAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN e PENNSYLVANIA 


REPRESENTATIVES IN PRINCIPAL CITIES 





Write for Bulletin =112 


bl 


& Services: 


Gas, Oil & Combination 


Burners 
Heat Exchangers 
Gas Generators 


Combustion & Heat 
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Other Thermal Products 


Submerged Combustion 


Transfer Equipment 


LITERATURE .. . 








Filter, Dust Industrial dust con- 
trol using DAY Type RJ dust filter 
is described in Bulletin G-579. In- 
cludes facts on new design, effi- 
ciency and operation of unit; also 
specs of five basic units. 
240A DAY Co 





Flotation Flotation is the selective 
separation of particles from each 
other in a liquid pulp by means of 
air bubbles. Simplified continuous 
operation. Dependable and low- 
cost. Bul. F10-B81. 

R197g *Denver Equipment Co. 





Gamma Radiation “Production of 
Gamma Radiation with a Linear 
Electron Accelerator” should help 
in planning radiation research pro- 
grams and labs, in designing com- 
mercial irradiation installations. 
240B Applied Radiation Corp. 





Generators, inert gas...... Kemp inert 
gas generators with the famous in- 
dustrial carburetor. Precise control 
of inert gas quality. Better quality 
control anc increased safety. 
Write for Bul. I-10. 

124 *C. M. Kemp Mfg. Co. 


Grinder Bulletin 091 describes 
Micronizer grinding machine, fluid 
energy grinding; gives’ typical 
grinding data for various materials. 
Includes information en Sturte- 
vant's fine grinding service. 
240C Sturtevant Mill Co. 








Laboratory equipment Batch and 
continuous test models of crushers, 
screens, ball mills, rod mills, agi- 
tators and mixers, classifiers, and 
many other types. Results can be 
duplicated. Bul. LG3-B10. 

R197i *“Denver Equipment Co. 


Mill, ball Denver steel-head ball 
mill will suit your particular need. 
Five types of discharge trunions. 
All-steel construction. Low initial 
cost, due to quantity production. 
Bul. B2-B13. 

R197b *Denver Equipment Co. 


Tanks of Beetle Bonate* Mill, Impact......new bulletin tells 


most _— eee + 
. particle size reduction by centri- 
beat the corrosion bug-a-boo ! fugal force. Low h. p. requirements 
with high put-thru capacities. Bul- 
Jetin. Write today. ienitenee Ma 
The 20,000 gallon Beetle Bonate plastic tank shown, yond scoala 
for example, has stored spent sulphuric acid for over eared all, aha: chile and compet 
three years without a trace of corrosion! Lightweight, — Se artes eae be 
nonconductive, temperature-resistant tanks built by ing in practically any process. Bul. 
232. 


Beetle have proven to be tops at beating the costly 2234 *Nordberg Mfg. Co. 


chemical corrosion bug-a-boo. Mixers...... oversize bearings for maxi- 
: ‘ ; : mum thrust & unbalanced loads. 
Backed by 12 years of experience in reinforced resins, Shaft deflection kept at minimum. 


i " The only manufacturer to build & 
Beetle can manufacture maintenance-free Bonate desien whole mixer. Write today 


tanks, hoods, covers and piping to any specifications for Catalogue A-27. 
32 *Philadelphia Gear Works 


























of size, shape or polymer composition. 
: ee Mixer, batch preduces finished 
Literature fully describing Beetle and Beetle Bonate product in one operation. Better 
- , : } wetting, dispersion & blending. 
chemical storage equipment is yours free. Engineer- Send samples for trial processing. 


ing consultation is available without obligation. Send for catalogue describing mix- 
ers, mills and blenders. 


* Reg. Trade Mark BL195 
*Troy Engine & Machine Corp. 





Mixers, centrifugal new principle 
of high speed mixing with increased 
put-thru. Homogeneous mix, text- 
ure improved & color intensified. 

BEETLE PLASTICS Adaptable to continuous or batch 

system. Low h. p. need. Catalog. 

240D Entoleter Div. 





145 GLOBE STREET + FALL RIVER * MASSACHUSETTS ay Re RT nee 
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Mixers, portable Especially de- 
signed for small batch processes 
Precise mixing results with long 
term cost savings. Eastern’s im- 
proved line is included in the re- 
vised portable bul. 530-B. 


211 *Eastern Industries, Inc. 





Mixing & Agglomeration Equip- 
ment.....Extrusion machines with 
single speed or variable speed 
motors. Agglomeration equipment 
reduces dusting losses. Request lit- 
erature by specifying Bulletin # in 
aa 
237 “International Eng. Inc. 





Processing Equipment.....Carrier elev- 
ator processes explosive pellets, de- 
waters, pries, elevates-all in one 
operation. Slurry dewatered from 
10% solids to 97% solids in two 
turns. Write out coupon 
99 Carrier Conveyor Corp 





Processing Equipment......“test-run” 
products in 45-gallon lab model 
round processor. Four’ variable- 
speed agitators, atmospheric pres- 
sures or seal. Apply lease fee on 
purchase price. Bulletin G-545 
50 Cherry-Burrell 





Pulping Equipment Catalog 23-SB 
covers full line of paper and board 
stock pulping equipment. Includes 
data on Hydrapulpers, Duopulpers 
Hvdrabreakers and MHydrabeaters 
for batch or continuous operation 
241A Black-Clawson Co 





Samplers, automatic......Heavy duty 
units, extra rigid track and ball- 
bearing wheels’ assure positive 
travel and timing of sample cutter 
Central control panel for multiple 
samplers. Bul. SI-B4. 

R197¢ *Denver Equipment Co 





Screens ... complete line-stainless 
steel gyratory, heavy duty scalping 
& standard inclined screens. Dust- 
proof enclosures, wet or dry appli- 
cation. Write for screen selection 
guide 26C6177M 
125 *Allis-Chalmers 





Screen, Vibrating......Design and con- 
struction features of Low-Head 
horizontal vibrating screens, such 
as easy-to-remove unit mechanism, 
are described in 24 p. Bulletin 


Allis-Chalmers Mfg. Co. 





Screens, vibrating...... Bulletin 265 de- 
scribes the design and application 
of one of the many types of vibrat- 
ing screens designed for positive 
screening with large capacity of 
accurately sized products 
223¢ *Nordberg Mfg. Co. 





Washer, Fume Corrosion-free plas- 
tic fume washer with cyclone action 
is made from fiberglass reinforced 
plastic. Designed to handle acid- 
laden or harmful vapor and plating 
rs 


Line-O-Coat. 





Pumps, Blowers, Compressors 





Air Pollution Control Oxy-catalyst 
system also recovers waste heat. 
Cleans up to 100% of combustable 
pollutants & odors. Request new 
brochure to end any air pollution 
problems. 

B231 *Oxy-Catalyst Inc. 
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Designed with 
the Look 

of Tomorrow 

by 

Raymond Loewy 


Associates 


NEW PARTLOW 
MFS TEMPERATURE CONTROL 


New Looks, Convenience, Efficiency 
for Your Process Equipment 


Striking as they are, good looks are only 
part of the story of Partlow’s spectacular 
new control. Inside and out, the MFS is 
as rugged and efficient as a temperature 
control can be, its tough mercury-actu- 
ated element having been built to retain 
sensitivity and accuracy even under ex- 
treme conditions. Convenient, too! You 
can interchange the mercury element 
right out in the field. ..no factory adjust- 
ment is required. 


The MFS comes in 10 scale ranges. Accu- 
rate within 2 of 1% of scale range, it is 


especially adaptable to control applica- 
tions where temperature variations must 
be kept at a minimum; or where sudden 
temperature changes demand instant 
response. 


If your product or process requires close, 
positive temperature control within the 
-30° F. to 1100° F. range, you are in- 
vited to test this advanced new instru- 
ment soon. Write, wire or phone today. 


THE PARTLOW CORP. 
DEPT. £-458 NEW HARTFORD, N.Y. 


Only in the Partlow MFS so many important innovations: 


Accu-Vision Dial — Magnified 
pointer for closest settings. Dial 
calibrations, pointers and back- 
ground scientifically color-con- 
trasted for easy readability — 
even at a distance. 


LOOK TO PARTLOW FOR: 
Recording Controls Indicating Controls 
Non-indicating Electrical Controls 
Non-indicating Mechanical Controls Timers 
Recording and Indicating Thermometers 


Limit Controls Combustion Safeguards 





Flush or Wall 
Mounting — No 
additional 
brackets or 
hardware are 
required. Case 
is grey rein- 
forced plastic 
—tough, light- 
weight, easy 
to clean, won't 
crack under 
extreme 
temperatures, 











PAR TLOVV 
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Blowers, Soot Bulletin 1029 de- 
scribes automatic soot blowing con- 
trol systems. Includes description 
of Vulcan Selective-Sequence and 
Vulcan Automatic-Sequential in- 
sert-type panel controls. 
242A Copes-Vulcan Div. 





Compressor freon or ammonia for 


: refrigeration & air conditioning in- 
\ ae stallations. Removable alloy steel 
e er bee cylinder sleeves, removable con- 
keene necting rod bearings. Specify by 
° no. bulletin from the ad. 


234 *Vilter Manufacturing Co. 


ns es Compressors, Air dependable in 
u mM e Sl n pew efficient production of liquid oxygen 
ee . . heavy-duty, continuous opera- 
j tion at low cost’. . 1700 hour check 
: proves endurance . . write for free 
— Ind. Air Bulletin M-81. 
110 *Cooper-Bessemer 








cuts 


i \ Lubricating System miniature size 
' \ a for limited space . . complete with 
i , pump, metering valves & controls. 
E Adaptable to light, multiple-bear- 

ing yey ars . . Simple installation. 


operating costs ~ fa | Brera 


PRMPS.......+. Designed specifically to 
handle materials beyond the cap- 
abilities of other pumps... . heavy 
viscous materials, principally, that 
pumps of other configurations do 
not handle economically. Bul. L-54. 
202 *Kinney Mfg. Co 








PRIDE... «2: New “H” series of Nagle 
pumps designed exclusively for the 
abusive pumping jobs of industry. 
Three types of water ends available. 
Write for Bulletin “H” for informa- 
tion on new series. 

TL195 *Nagle Pumps Inc 





2 Versatile and adaptable . 
Weinman unipumps. All-purpose, 
general service pumps. Available 
in a range of % to 50 horsepower. 
Send for Bulletin 300 for complete 
information on unipumps. 

193 *Weinman Pump Mfg. Co 


’ Pumps, centrifugal double suction 

From % to FROM THE WORLD'S LARGEST manufacturer pumps feature precision-made cast- 
75 horsepower of centrifugal pumps, modern Motorpumps come. eligi ng ort gg _ 

. ° rings. om e ape Ss 
to you with time-tested features that assure con- from 10 te 14,000 gpm. Bulletin 


i bs = i 955-R. 
tinuous, year-after-year savings. +03 *Buffalo Pumps Div. 


@ easy installation—Motorpumps oper- Pump, diaphragm New features in- 
ate in any position—no special founda- crease service life. Double-acting, 
ti ‘ Anse" positive displacement, piston pump 
ion 1s required. is right for “hard-to-handle” ser- 

A vice-corrosive, viscous, thick. Bul. 

the widest range of sizes and types 143. 

available. 222 *T. Shriver & Co., Inc. 


Sidewall mounted mounting versatility—immersion, shag eyo Be ee liquid — 


Motorpump sidewall or foot mounted types available. such as NaK at high temperatures. 
Other equipment for handling li- 


low operating cost—minimum down- quia - —— in U.S.I’s booklet 
“ big? : “Liqui 
time and minimum maintenance as- Le *U.S.I. Chem. Co. 


sured through advanced design and wenain Geamaae AE ge 
manufacturing. binations from the complete Peer- 
less line . . fits exactly with your 


rugged durability—heavy-duty con- requirements eos built to expand 
; : Systems .. 
struction to stand up in the most severe booklet png An desisn #EM 19, 


service. 112 *Peerless Pump Division 

















Pumping & heating units for pre- 
; paration & combustion of all grades 
are available at your request. of fuel oil. Preheats & delivers fuel 
at constant pressure. Compact, 
space saving, available in many 
B zes & models. Bulletin 40. 


¢ Gy s 
In =, : i > PY 232  *National Airoil Burner Co. 
a etna? i” > at . Eg ED P 


11 Broadway, New York 4, N.Y. * From advertisement, this issue 


Immersion type Complete specifications and performance data 
Mctorpump 





9-822 
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Pump-Meter.....McCannameter’s new 
design affords space savings of up 
to 3%, over previous designs. Unit is 
meter that pumps; packless, posi- 
tive displacement pump with new 

umping principle. 
B. A Hills-McCanna Co. 





Ventillating Systems...... Corrosion- 
resistant polyethylene fume _ ex- 
haust and ventilating components. 
Light weight, high impact strength, 
long service life. Hoods, ventilating 
ducts and fans. Free booklet. 
BL185 American Agile Corp. 





Services, Processes, Misc. 





For corrosion studies......two special 
solutions which isolate surface films 
from metals. Iodine-methanol solu- 
tion for Al alloys without Cu, & 
iodine-methanol sulfosalicylie acid 
for Al-Cu alloys. Catalog 1340. 
92re *U. S. I. Chem. Co. 


Demineralization Revised bulletin 
WC-111A deals with demineraliza- 
tion (ion exchange). Covers chem- 
istry, operating principles of ion 
exchange resins plus design and 
construction of equipment. 
243B Graver Water Cond. Co. 








Fire Protection “Fire Protection 
Service Plan” points out how a 
company can do a complete job of 
protecting itself against damaging 
fire loss. Plan stresses need for 
fire fighting training. 
243C Ansul Chemical Co. 





Floodlighting Fittings New flood- 
lighting fittings for building fa- 
cades, parking areas’ include 
surface-wall and thru-wall mount- 
ings. UL-approved for outdoor use. 
Bulletin 106. 
243D Stonco Electric Products Co. 





Furnaces, Laboratory......Lightweight 
lab furnaces provide continuous or 
intermittent operating temperatures 
from 1,000 F. to over 3,350 F. for 
testing or processing small samples. 
Bulletin S-1055. 
243E Selas Corp. of America 





Glassware, Laboratory P., 
color-coded Pyrex brand laboratory 
glassware catalog contains more 
than 9,000 items, including 474 
new items and 385 new custom- 
made products. Catalog LG-1. 
243F Corning Glass Works 


Mixing 4 p. bulletin, “Engineering 
Report on Mixing,” covers mixing 
solids with solids, solids with 
liquids, heating or ‘cooling during 
mixing, mixing of high viscositing 
liquids. 
243G Rietz Mfg. Co. 


Models, Atomic ten new models 
for constructing organic metal 
chellates scaled to a magnification 
of 1.5 x 108. Four models represent 
the central atoms. Others used 
for rest of chelate. Catalog 1347. 
92rl *U.S.I. Chem. Co. 


Water Well Systems...... drilled wells 
provide a reliable water supply. 
Send for Bulletin #100 for full de- 
scription of efficient, economical 
wells to receive the full benefit of 
4 century know-how. 

39 *Layne & Bowler Inc. 
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FROM LABORATORY 


EXPERIMENT 


TO SUCCESSFUL 


fol 1a 7 ale), | 


Your flaking problem 
large or small is 
our interest too 


The commercial scale flaker, shown 
without the upper half of its hood 
in place, is fitted with a double wall 
drum. 

Fixed directional flow of cooling 
medium at a predetermined velocity 
is provided by this design. Let the 
Research Engineers of G-B study 
your problems. 





 GOSLIN-BIRMINGHAM 


MANUFACTURING CO. INC. 
BIRMINGHAM, ALABAMA 


FILTERS e EVAPORATORS 
PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 
including HEAVY CASTINGS 








sil 








APPLIED STATISTICS 
for ENGINEERS 


JUST PUBLISHED— Tells you in plain 
terms how to apply statistical methods 
to engineering problems—how to cor- 
relate data—how to treat experimental 
yrs. Explains the technique of draw- 
best’’ line through data and of 
tely analyzing the variance. Also 
essential information on proba- 
theory and frequency distribu- 
By William Volk, Senior Research 
Hydrocarbon Research, Inc. 
27 illus., 181 tables, 


bility 
tions 
Engineer, 
354 pp. 6 x 9, 
$9.50 


SUCCESSFUL PROCESS 
PLANT PRACTICES 


JUST PUBLISHED— A thoroughly practi- 
cal collection of 340 “thow-to”’ methods 
and techniques for use in today’s proc- 
ess plants. Each has proved itself in 
actual practice by saving time and 
money in such activities as managing, 
scheduling, operating, maintaining, and 
repairing. Includes drawings, photo- 
graphs, and working data. By Robert L. 
Davidson, Senior Editor—Processing, 
Petroleum Week. 292 pp., 6 x 9, 276 
illus., $10.00. 


INORGANIC SYNTHESES, 
Vol. V 


JUST PUBLISHED— Detailed and care- 
fully documented directions for the 
preparation of more than 60 specific 
inorganic compounds, including useful 
information on properties of the sub- 
stances. Each procedure has been care- 
fully checked; many syntheses are from 
recently published papers. Special top- 
ics include timely general articles on 
organogermanium compounds, metal de- 
rivatives of 1,3-diketones, and polyhalo- 
gen complex salts. Edited by Therald 
Moeller, Prof. of inorganic Chem., U. of 
Illinois. 261 pp. 6 x 9, $6.00 


EPOXY RESINS 


JUST PUBLISHED— Covers the whole 
range of information needed to make 
effective industrial use of epoxy resins. 
Applications, covered against a back- 
ground of chemistry and technology of 
the resins and their reactions in curing, 
include adhesives and sealants for met- 
als, glasses, and wood. Emphasis 
throughout is on the engineering ver- 
satility, range, and potentialities of the 
epoxies. Includes many tables of re- 
sistance data. By Henry Lee and Kris 
Neville, The Epoxylite Corp. 503 pp., 
176 illus., 87 tables, $8.00. 


SEE THESE BOOKS 10 DAYS FREE 





McGraw-Hill Book Co., Dept. CE-4-21 
327 W. 4ist St., New York 36, N. Y. 


me book(s) checked below for 
on approval. In 10 days I 
1 keep, plus few cents for 
unwaated book(s) post 

f you remit with this c 


Send 


10 days’ exam 
ination wi 


os 
<4 


Volk—Apoplied Statistics for Engrs., 
} Davidson 


9.50 
Suceessful Proc. Plant Prac., $10.00 
Inorganic Syntheses, Vol V, $6 of 


ville—Epoxy Resins, $8. ( 


(PRINT) 


Name 


Company 


Position ° 
For price and terms vy de U Ss 
write McGraw-Hill Int’l., N.¥.C 
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VACUUM 
RETORTS 


This heavy INCONEL Vacuum Retort 
is one of a number of such designs 
being produced by ROLOCK. Approxi- 
mately 2 feet in diameter by 8 feet high, it is used for high- 
temperature vacuum annealing. 


‘o 


By entrusting such work to ROLOCK, you gain the many ad- 
vantages of competent engineering supervision; production 
personnel thoroughly experienced in the problems and materials 
involved; a modern plant fully equipped for inspection and 
testing as well as fabrication. 


Rolock facilities and skills cover a wide range of work in 
pressure and vacuum equipment, specialized processing carriers, 
furnace retorts, covers and bells, trays, tanks, fabrications and 
assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain- 
less Steels. Send us an outline of your requirements. 


Put your problems up to: IRLSsB 


ROLOCK INC., 1340 KINGS HIGHWAY, FAIRFIELD, CONN. 





PRATER can soive your} 
AIRLOCK FEEDER PROBLEM e 


More than 2000 different Prater Airlock applications have 
solved processing requirements for 300 concerns. You'll find 
there IS a Prater Airlock for your need from low 
pressure dust control to high pressure pneumatic conveying. 


STANDARD DUTY 
Principally adapted for sealing off collectors 
against air leakage. 


Four Sizes... 6”, 8”, 10” and 12” 


HEAVY DUTY 


For applications involving high pressure Pneu- 
matic Conveying or Volumetric feeding of finely 


ground materials. 
Four Sizes... 6”, 8”, 10” and 12”. 


BLOW-THRU 


For pneumatic conveying systems handling flou 
or similar fine powder or granular material. 
Available for 2”, 3” or 4” Conveying Lines. 


Send for informative Booklet P-55 
“How to Select a Rotary Airlock Feeder" 


Goremost Builder of Rotary Airloch Feeders 


PRATER PULVERIZER COMPANY 
1517 SOUTH 55TH COURT . CHICAGO 50, ILLINOIS 
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HOW THE WYSSMONT CLOSED CIRCUIT DRYING SYSTEM 


pith L S brent: Kecoweny- 
CAN IMPROVE YOUR PROCESS 


An increasing number of plants are discovering 
that the use of solvent instead of water, in a process 
which terminates with drying of a solid product, can 
result in these important advantages: 


¢ Improved quality of product because low boiling 


solvent permits lower drying temperature 
e Improved washing through use of more suitable solvent 
e Increased filter or centrifuge capacity 


e Changing low temperature vacuum batch drying to 


continuous atmospheric operation 





e Reduced drying heat requirement because of lower 


latent heat 


The Wyssmont TURBO-DRYER® Closed Circuit 


System enables you to realize these advantages plus 


the following benefits: 





e High solvent recovery 





e Dustless, odorless and fumeless operation 
Entrainer 





Sublimation 


¢ No loss of dust or vapor to atmosphere 
= — another 
St BLIMER 


; . application 
e Operation at atmospheric pressure REHEATER of th 
e 








° > P Wyssmont 
e Safe operation with inflammable solvents through v Chened Cheese 


IMPURITIES PRODUCT 


efficient use of inert gas as drying medium System 




















FOR FULL DETAILS applying to your particular process, write to: Wyssmont Company, Inc., 42-01 
27th Street, (Bridge Plaza South), Long Island City 1, N. Y. Representatives in principal cities. 


Gill! fain 2 


Bd YSS MONT Sins. trocess exons 


with SOLVENT RECOVERY, continuous purification by SUBLIMA- 


es O M p A N Y, | N C TION, continuous SOUDGAS, REACTIONS, and as a DRYER- 
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CLASSIFIED... 


EQUIPMENT SEARCHLIGHT 


CE’s Searchlight spots the big bargains in used, resale 


and rental equipment. Check this issue’s listings—most com- 


plete in the field—for items you need now. 


> Coverage—National (see index 
of advertisers in this section for 
your nearest dealer), Equipment 
and facilities—used, resale and 
rental—for the process indus- 
tries. For sale, wanted, for rent. 
> Rates—$21.75 per inch for all 


vertising inch is measured § in. 
vertically on a column; 8 col- 
umns, 30 in. per page. Ads ac- 
ceptable only in display style. 

> Closing date—May 19th issue 
closes April 25th. Send all new 
ads to Chemical Engineering, 
Classified Adv. Division, P. O. 











EMPLOYMENT 
OPPORTUNITIES 














TECHNICAL 
SALES SERVICE 


ads except on a contract basis; 


contract rates on request. An ad- Box 12, New York 36, N. Y. 


Old established company—over $115 
million total sales volume—is expanding 
in the filter aid field. We offer a chal- 
lenging opportunity for a CHEMICAL 
ENGINEER to introduce this new product. 
Ch. E. Degree required—MBA desirable. 
Several years experience in FILTRATION— 
either technical or sales—preferred. Ex- 
cellent non-contributory pension, travel 
and group insurance plans. Stock pur- 
chase available. Desired age to 42— 
Heavy travel. Salary commensurate with 


experience. Replies strictly confidential— 


sabe Trade Mark That Spells Intervi t tually convenient loca- 
D E Pp E N D A B I L | ij Y jn. Gene commas wal Glan identify- 


ing material to: 

THE EAGLE-PICHER COMPANY 
FRED WOODBRIDGE 

P. O. BOX 598 CINCINNATI 1, OHIO 


BOG 


You can rely on the guaranty backed by thirty years and three 
generations of service to the Chemical Processing Industry. 


Shriver and Sperry C. I. Filter Presses to 42” 
SPECIAL: Shriver Jacketed 36” (29 Chamber) Press 
Oliver Sweetland Filters from No. 2 to 12 

Enzinger Leaf Type Pressure Filter; 360 sq. ft. 

Oliver Pre Coat Filters with 3’ x 2’ Monel Drums 
Feinc Stainless 5’ x 6’ String Dis. Filter; complete 
Bird S/S 18” x 28” Cont. Centrifugal Filter 


Charlotte S/S Colloid Mill No. 3; 5 HP; 3500 RPM 
Chemic-colloid Stainless Mill Model Al5; 15 HP 
Mikro Atomizer No. 6 Stainless Lined; Dust Coll. 
Mikro Pulverizers all sizes to No. 4 

Fitzpatrick Comminutors:; Model 72 HP: Model K7: 20 HP 


Stainless Lined Rotary Counter Current Atmospheric Dryer; 50” x 20’; complete 
Hersey Rotary Gas Fired C.C. Dryer 5’ x 26’ with Stainless Contact parts; complete 
General American Twin Drum Dryer; 42” x 10’ 

Stokes Jacketed Rot. Vac. Dryer; 34” x 10° 

A.T.&M. 60” Type 316 Stainless Centrifugal Extractors; Vapor Tight Hoods; complete 
Fletcher 40” S/S Susp. Extractor: Plow 

Tolhurst S/S 36” Susp. Centrifuge: Plow 

Tolhurst 40” Rubber Covered Centrifugal Extractor: Perforate Basket; 5 HP Expl. 
International Serum Centrifuge; 10 Cup 


Patterson Jacketed Pebble Mills; 6’ x 6’; Buhr lined 
Patterson, Abbe, International Pebble Mills to 8’ x 8’ 
Patterson Jktd. Bal! Mills; 54” x 42”; Vacuum 


Baker Perkins Heavy Duty Dbl. Arm Mixers 

Sizes in Stock up to 300 Gal. 

Baker Perkins S/S 9 Gal. Mixer w. Cover 

Triple Stage Continuous Paddle Type Mixer 5° x 20’ en- 
closed units 

J. H. Day Cincinnatus Stainless 300 Gal. Jktd. Double Arm 
Mixer; XPL motor 

Sturtevant 300 Cu. Ft. #10 Tumbling Blender 10° Diameter 
x 9° high 

Send for Spring Issue of First Facts 


FIRST MACHINERY CORP. 


209-289 TENTH STREET 
BROOKLYN 15, N. Y. 


Phone: 
STerling 8-4672 





Sell or Trade 


Your Surplus 





AVAILABLE—MINING EXECUTIVE™————} 
With broad experience in executive and manage- 
ment positions, including productien and explora- 
tion in base, precious metal and uranium mining 
Experienced with modern trackless and standard min- 
ing methods. Competent administrator and organizer 
Exceptionally qualified for performance and_iead- 
ership. Presently employed. Desires new position in 
non metallic or industrial mineral fleld. 
PW-7700 Chemical Engineering 
68 Post St., San Francisco 4, Calif. 


Equipment 


Send us your list. 




















PROFESSIONAL 
SERVICES 




















E. J. CORELL 
ENGINEER 


Chlorine—Soda Ash—Perchiorethylene 
Pigments and Related Products 
Design—Reports—Operation 
412 Rose Blvd. Tele: Akron , O. TE 64271 
Akron, Ohio 











SANDERSON & PORTER 
ENGINEERS 


DESIGN 
CONSTRUCTION 
New York 
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NEW PUMPS 


NEW LST BALLAST PUMPS 


Vertical — all bronze. Gardner-Denver 
pump; 8” suction, 6 discharge; 1500 
GPM: 56’ head. Powered by 30 HP type 
DN Century motors; 230 volts DC. Frame 
$75-S. Full magnetic Cutler-Hammer con- 
troller, Bulletin 6942. Drip-proof, with push- 
button control, overload and low voltage 
protection. In original crates. Excellent 
for aux. circulating, ballast, booster, etc. 


NEW LSM VERTICAL BALLAST PUMPS 
All bronze centrifugal pump; 1500 GPM 
@ 56’ head; 30 HP—1750 RPM. Flanged 
inlet 8; flanged outlet 6’. Powered by 
Westinghouse 30 HP 440/3/60 1750 RPM 
motor, marine-type drip-proof, complete 
with magnetic controller. Use for ballast 
or circulating. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
BALTIMORE 2,MD. —_—_ELgin 7-5050 











TANK TRAILERS 


FOR CHEMICALS 
Stainless Steel—new and used. 
HACKETT TANK COMPANY, Inc. 


1400 Kansas Avenue, Kansas City, Kans. 
MAyfair 1-2363 














..~* 
RAIL | 


& ALL TRACK EQUIPMENT © 


Nation’s Largest Warehouse Stocks 


L.B. FOSTER «. 


PITTSBURGH 30 + ATLANTA 8 + NEW YORK 7 
CHICAGO 4 + HOUSTON 2 + LOS ANGELES 5 





EQUIPMENT SEARCHLIGHT 


you can’t beat 


{BRILL 


ro} am’ s- 118 (= 


CENTRIFUGALS 


2—Bird 36” x 50”, 18” x 28” steel, solid bowl, con- 
tinuous. 

2—Bird 24” 
continuous. 

i—Bird 24” x 38” Monel, solid bowl, continuous. 

i—Sharples C20 Super-D-Hydrator, 316 §& 
vapor-tight XP Timers. 

i—Sharples PY-14 Super-D- < e 304 S.8. 

2—Bird 40” suspended, 347 S. 

i—Bird 40” suspended, pa Any 

3—Tothurst 40”, 32°, 26”, suspended. 

I—AT&M 40”, suspended, steel. 


x 38”, 18” x 28”, 304 S.S. solid bowl, 


I—AT&M 36” centersiung, rubber covered, per- 


forated basket. 
i—F letcher 30” suspended, 304 S.S. 


FILTERS 


2—Feinc 5’ x 6’, 304 §.S. Rotary Vac. 
i—Sparkler 14D4, 3.2 sq. ft., “nae s. ye Pump. 


2—Sweetiand #12, 48 and 32 leaves. 
2—Sweetland #10, 27 bottom drainage leaves 
i—Sweetiand #7, 20 S.S. covered leaves. 
3—Shriver 30” P&F, 36 chambers, iron. 
t—Shriver, 30” P& F, 40 chambers. 

6—Illco Deionizers 3000 & 1500 gph 


REACTORS, COLUMNS, TANKS 


3—3506 gal. 347 S.S. Reactors, 1504 internal, 55+ 


jacket. 


i—Pfaudler 1500 gal. glass lined, 


jacketed, agi- 


tated Kettle, 90% jacket, 50+ internal pressure. 
2—Pfaudier 1500 gal. glass lined, jacketed Kettles, 


902 jacket, 502 internal. 


i—Nooter 1000 gal. nickel-clad, jacketed, agitated 


Reacior 
2—Patterson {000 gal. steel 
Dissolvers, 20 HP XP motors 


jacketed, 


agitated 


oF taudier 500 and 300 gal. glass lined, jacketed 


Reactor 
(—600 ig 316 S.S 
2002 internal, 752 jac 
1—-3500 gal. 304 S. Med, agitated 
i—Wyatt 24” dia. x 42’, 30 
Column 


jac ~ me agitated Reactor, 


4 $.S. Bubble Cap 


3—20.000, 5060 gal.304 S.S. Horizontal Tanks. New 


1—9500 gal. 316 S.S. Horizontal Storage Tank. 
2—Haveg 7000 & 4000 gal. Storage Tanks. 
4—1000 gal. $.S. Clad, Vertical Tanks. 
1—5'6” dia. x 16’ long, 304 S.S. Horizontal Tank, 
3000 gals. 
3—Steel Storage Tanks, 8'/2’ x 25’, 8’ x 16’, 
6’ x 20 


BRIL 


TEXAS OFFICE—4101 San Jacinto St., 


LEADING DEALERS IN: 


AUTOCLAVES KILNS—COOLERS 
CENTRIFUGES MILLS—GRINDERS 
COLUMNS-TOWERS MIXERS 
CONDENSERS REACTORS 


DRYERS SCREENS 
EVAPORATORS KETTLES 


FILTERS VESSELS 
Write for Bulletin #3158 
Send us your surplus list. 


HEAT & POWER Co., Inc. 
PROCESS EQUIPMENT DIV. 


60 East 42nd St., New York 17, N. Y. 
310 Thompson Bldg., Tulsa 3, Okla. 


| 


HEAT EXCHANGERS 


i—1220 sq. ft. 304 S.S. tubes, 150 psi. 
1—1050 sq. ft. 304 S.S. tubes, 75 psi. 
i—786 sq. ft. 304 S.S. tubes, 60 psi. 


0—16, 
7—Karbate 24.6 sq. ft. tubular. 


MIXERS 


i—Baker Perkins *1I5USE, all Stainless, double 
arm, jacketed, Vacuum. 
a oe +ISVUMM, 100 gal. jacketed, 


100 HP. 
i—Baker Perkins No. 16 TRM 150 gal. jacketed, 
sigma blades, Vacuum. 
i—Baker Perkins =15JNM 100 gal. jacketed. 
i—Baker Perkins 50 gal. jacketed, Sigma blades. 
5—Day ‘‘Cincinnatus” double arm 250 and 100 gals, 
5—Steel Powder 50, 225 and 350 cu. ft 
I—10 cu. ft. ““V"’ Blender, 304 S.S. 
i—Eppenbach | HP, 304 S.S. Homo Mixer. 


DRYERS 


—Hersey 7’ x 40’ S.S. Hot Air, , eaters 

i—Bartlett & Snow 6 x 30’ Rotary. 

3—Link Bett Roto Louvre so" x 20’, 6'4" x 24’, 
7°” x 29. 

i—Devine double door Vacuum Shelf 17 and 20— 
59” x 78” shejves 

1—Devine singl6 door Vacuum Shelf 20—40” x 43” 
shelves 

8—Stokes single door Vacuum Shelf 4 and 6—24” 
x 36” shelves 

}—Louisville Steam Tube 6’ x 50’, 6’ x 40’, 

i—Buflovak 5’ x 12’ Atmos. single drum. 

i—Devine 4’ x 9’ Atmos. single drum. 

1—P&S Tray Dryer, Steam Heated, 166 sq. ft 


6’ x 25 


MISCELLANEOUS 


3—25 Ton Freon Reon ose, Units. 
ae 280G, DD2, DS3, D3, B2, “R” & 
’ Tablet Presses. 

6—Nash Vacuum Pumps, H9, H6, H5, L5, TS7 

8—Wilfley 4” Haveg lined Centrifugal Pump, 
motor driven 

15—Chlorimet, 
Pumps 1'/2” 

i—Kemp size 3 Bae Gas Generator, 3000 CFH. 


Durimet & Duriron Centrifugal 


EQUIPMENT COMPANY 


2401 THIRD AVE., 
Tel. CYpress 2-5703 - 


NEW YORK 51, N. Y. 
Cable: Bristen, N. Y. 


Houston 4, Texas—Tel.: Jackson 6-1351 





OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 

Wrappers © Mixers 

Packaging machines © Pulverizers 

Cartoning machines * Grinders 

Fillers e ers 

Labelers © Sifters 

Filter presses * Cappers 

Roller mills * Tablet machines 
TELL US YOUR REQUIREMENTS 


Complete Details And Our Special 
Low Bargain Prices Available On Request 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 











Watch— 
the Searchlight Section 
for 
Equipment Opportunities 








PFAUDLER GLASS-LINED AGITATORS 


3-Glass-Lined —_ Gallon Impeller Type 
Agitators for Series XL Kettle. Condition: 
New. Price $650.00 Each. No Dealers. 
FS-7578, Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 





ECH SPECIALS 
Howe 70 cu. ft. Ribbon Mixer, complete 
with 15 HP AC motor. Price $1275.00 
YOU CAN BANK ON 
Equipment Clearing House, Inc. 
111 33rd Street Brooklyn, N. Y. 
SOuth 8-4451—4452—8782 
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EQUIPMENT SEARCHLIGHT .. . 


JUST * IMMEDIATE SHIPMENT 
PURCHASED =: FROM [STOCK| 


4—LOUISVILLE 6’x 50’ ROTARY STEAM-TUBE DRYERS 
4—-LOUISVILLE 6’x 30’ ROTARY STEAM-TUBE DRYERS 
5—ALLIS-CHALMERS 5'6”x22” BALL-TUBE MILLS, 150 HP DRIVE 
1—UNUSED 20,000 GAL. HORIZ. ST. ST. TANK, 106” dia. x 28'8” 
LONG Jeffery 30 x 24” type A. 
Mixers: Dbl. and Sgl. arm sigma blade. 


2—UNUSED 5,000 GAL. HORIZ. ST. ST. TANKS, 66” dia. x 20’ ixers: Dbl, and Sl. arm s 
LONG Gemco stainless steel, 744 hp. 


Mix-Muller: Simpson st. st. bowl 39”. 
1—HERCULES 125 SQ. FT. ST. ST. LEAF FILTER Percolator: Piaudler 54 x 42” st. st., jack. 
1—TOLHURST 26” ST. ST. SUSP. BASKET CENTRIFUGAL 





LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: 12”, 17”, 20% and 26”. 
Clarifiers: De Laval and Sharples. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Fillers: for liquid, paste, powder. 
Filters: Eimco, Oliver, _Sweetland, Alsop, 
Sparkler, Ind ical, Sw 
Filter Presses: Sperry, Shriver 6” to 36”. 
Kettles: Stainless steel, with and without 
agitators. 
Dopp 150 gal. dbl. act. agitator. 
Mills: Mikro Bantam, 2TH and 24”. 





Pumps: Rotary, gear, centrif., vacuum. 
Screen: Tyler model 300, 5 hp. 

Tanks: Stainless steel, various sizes. 
Vacuum Pan: 42” Harris st. steel. 








6—Piaudler 500 gal. G/L reactors e@ 1—9’x30’ SS lined rotary dryer 
4—Ribbon Mixers; 336, 100 cu. ft. e@ 1—Raymond 66” 6-roll mill, 200 HP 


4—Simpson #0 intensive mixers, 3’ dia. © 6—465 gal. SS reactors, 1757 WP., 
pans, motors, drives e 165+ jkt., T304 ELC 


Simpson #1-H intensive mixer, 4° @ 3— Bird 24” x 24” monel centrifugals 

pan, SS, 1954, like new e@ 3—Sweetland filters: #12, 7, 5 

Buflovak 42x 120" Dbl. drum dry- © 2—-T316 SS Vac. shelf dryers, 108 sq. ft. 

ers. ASME, 125%. 160% © 4—Davenport dewatering presses: #1A, 
2—Nickel evaporators, 400 & 250 sq. ft. @ 2A, 3A 


3—1070 sq. ft. SS exchangers, ASME ® 1—Baker-Perkins #15 USE, 100 gal., SS, 
150+, like new ~ Dbl. arm mixer, vac. cover 


PERRY (QuIPMENT corp. 


* 1413-21 N. Sixth Street, Philadelphia 22, Pa. 
Phones: (Phila.) POplar 3-3505 (NYC) OXford 7-8685 


* TELEPHONE SEeley 8-1431 


ae SUPPLY CC 


820 WEST SUPERIOR ST CHICAGO 22 LLING 





COMPRESSORS 


World’s Best Rebuilts 





3500 PSI Ing. 
150 PSI 6x7 IR 
3000 PSI thane 4 ‘Sees 

3500 PSI 12'4x10 Norwalk unused 
350 PSI 9/4x9-IR-ES-2 

100 PSI 12x11 IR-ES-1 & Penn 
100 PSI 15-9'4x12 Ing. XRE 

100 PSI 13'2-8x8 Penn DE2 

100 PSI 15-9'4x12 Worth. & IR 
100 PSI 14x13 Ing. ES 

125 PSI 17-10'2x12 Ing. XRE 

110 PSI 19-tixi2 Chic. OCB 

10 PSI 19x13 Ing. ESI 

Vacuum 22x9 Ing. ES 

20 PS! 23x13 Ing. ES-1 


AMERICAN AIR COMPRESSOR CORP 


North Bergen, N. J. Union 5-4848 


@ ogee 30T 


OHAHOAHAGEOOCA0NO 














FOR SALE 

REBUILT RAILROAD CARS FOR INTERPLANT USE SHRIVER 42’ WOOD FILTER PRESS 
GONDOLAS © BOX ¢ FLAT 50 plates, 5! frames, yellow pine, good condition 
RECONDITIONED TANKS roomongye TAH bran le Open delivery, washing 
ay gt dg + PATTERSON CHEMICAL COMPANY 


LURIA STEEL & TRADING CORP. , 
332 South Michigan Ave., Chicago 4, IIlinois W Ebster 9-0500 1571 Merwin Ave., Cleveland 13, Ohio 


e FOR SALE e¢ 








BIG SAVINGS IN GUARANTEED EQUIPMENT 


DRYERS & KILNS 
i—Albright Neil 4’ x 9’ Atoms. Drum Dryer 
i—Buffalo Vac. Drum Dryer 24” x 20° 
Vac. Shelf Dryers & Kilns 


CENTRIFUGALS & CENTIFUGES 
4—Tothurst 40” Suspended Type Comertenoste, 
8—Centrifugals 12”, 30”, 40°, & Steel Copper, 

Stainless & Rubber fined 
6—Sharples Centrifuges =5 Stainless. Also 76. 
3—De Laval Multiple Clarifiers +200, 300 & 30!. 


FILTERS 
=2 Sweetland Filter 12 Stainless Covered leaves 
i—Vallez 41 Stainless Covered Leaf — types 49. 
Ertol Eng 6 & 10 disc Filters 12'4” dia 
Sperry & Shriver 7” to 36” sq. in. tron & Wood, 


KETTLES & TANKS 

6—Stainless Jack Kettles 100, 80, 60 & 50 gals. 
!—Dopp 350 gal. C. I. Jack. Vac. Kettle 
Devine & Stokes Impreg. Units 30” & 36” dia. 
Devine 1000 gal. closed jack. Steel Kettle. 
—250 gal. Lead Lined Kettle. 
50—Stainiess, Alum. Copper, Glass & Lead Lined 

Kettles & Tanks. Also new Stainless. 


PULVERIZERS & MILLS 

4—Mikro Pulverizers 74, £281 & 2TH & Bantam 
Pebble Mills 24” x 30”, 30° x30’, 

Also Jar Mills 
i—Raymond +00 Pulverizer 30 H.P. Complete. 
Sturtevant &0-18” Hinged Hammer Mill. 
Sturtevant #0.18” Hinged Hammer Mill. 
Jeffrey 18” x 18” Single Roll Crusher. 
Day Hercules Spike Crusher |‘. H.P. motor. 
Hammer Mills y waversoore 3 to 50 H.P. 
Bauer 24” Hammer 


30” x 34”, 4’ x 5’. 


i—Schultz O'Neil 20” Pulverizers, Also #1. 
Williams #BB, #3 & #2XX Hammer Mills. 
i—Robinson 18” x 22” Attrition Mill. 
i—Lehman 4 Roll W. C. 12 x 36” Steel Mill. 
3—Steel 3 Roll Mills 9x32”, 12”x30" & 16”x40". 
Ball & Jewell Rotary Cutters Midget, Lab. & Up. 
U.S. I'2 H.P. Colloid 

Eppenbach Stainless Gottoid Mill 5 H.P. 


MIXERS & SCREENS 


Day Imperial 75 & 150 gal. Jack. Mixers. 
Baker Perkins double arm 50 & 100 gals. 
2—Read 50 & 100 gal. double arm mixers. 
Lancaster 6’ dia. vert. Mixer 25 H.P. 
Kent 3 H.P. Continuous Dry Mixer. 
3—Day 8, 15 & 40 gal. Pony Mixers. 
Read 40 and 80 qt. vertical Mixers. 
6—Lead—Paste Mixers 50 to 150 gals 
Robinson 20’ x 48” Gyro Sifter 3 opening. 
Blystone 30002 horiz. spiral mixer. 

Day Jumbo 700 gal. horiz. Mixer. 
10—Dry Spiral Mixers 50 to 3000 # 
12—Portable Elec. Agitators ‘4 to 5 H.P. 


MISC, & SPECIAL 


Colton 52 T & 4T single punch preform machine. 
Rotary & Single Punch Tablet Machines '/2” to 4”. 
Beit Conveyors 12’, 15’ & 20’ long. 

Anderson & French Oil Expellers. 

Gould 75 H.P. Centrifugal Pump 250 PSI. 
i—Marco 200 Stainless Steel Homogenizer. 
Filling Machines powder, paste & liquid. 
i—Howe Mogul Barrell & Bag Packer. 
2—Worthington (2°%x12”’x12” Vac. Pumps, 
6—Devine Stokes & Buffalo Vac. Pumps. 

Soap Machinery for Toilet, Laundry, Chip, Liquid. 
Plastic & Rubber Mills, Calenders, Hydr. Presses. 
Inject Mold Equipt. Extruders, Banbury Mixers. 
Boilers Gas & Oi 

BUILT TO YOUR Br Teis eariens 


Y YOUR SURPLUS MACHINERY & set tA PLA 
PARTIAL LISTINGS. WRITE FOR BULLETIN 


STEIN EQUIPMENT COMPANY 


NEW TANKS, STAINLESS 4 & CARBON STEEL. 


FOR ADDITIONAL INFORMATION 


About Classified Advertising 


Contact The McGraw-Hill 
Office Nearest You 


ATLANTA, 3 
1301 Rhodes- 
Haverty Bldg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16 
350 Park Squore 
HUbbard 2-7160 
J. WARTH 


CHICAGO, 11 


520 No. Michigan Ave. 


MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
2005 Seymour Ave. 
ELmhurst 1-4150 

F. ROBERTS 


CLEVELAND, 13 


1164 Illuminating Bidg. 


55 Public Square 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 1 

1712 Commerce St. 
Vaughn Bldg. 
Riverside 7-5117 
G. JONES 


DETROIT, 26 

856 Penobscot Bidg. 
WOodward 2-1793 
J. GRANT 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 
R. YOCOM 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 
R. LAWLESS 

R. OBENOUR 
D. COSTER 


PHILADELPHIA, 3 

Six Penn Center Plaza 
Transportation Bldg. 
LOcust 8-4330 

H. BOZARTH 

R. EDSALL 


SAN FRANCISCO, 4 
68 Post St. 

DOuglas 2-4600 

W. WOOLSTON 





107-8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip 
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. . EQUIPMENT SEARCHLIGHT 





WHY DREAM 
about tomorrow? 
G FE [ PROCESSING 
EQUIPMENT 


make your wish come true! 








2—Robinson Type 316 Stainless Steel Horizontal Rib- 
bon Blenders. 500 cu. ft. working capacity. 

1—Downington Iron Works Steel Pressure Tank, 5000 
gallons, 200% working pressure. 

3—550 gallons Stainless Stee! Jacketed Reactors 

1—Blaw Knox Steel Vertical Pressure Tank, 1750 gal- 


lons, 300+ WP 




















ar-t-eanot-rerie 
Tolhurst Stainless Steel 32° Suspended Type Centrifuge, with 
perforate basket, complete with motor and plow 
AT&M 42” Suspended Type Centrifuge, complete with Type 
347 stainless steel perforate basket. plow and curb, with 40/ 
20HP motor 
Tolhurst 32’° Suspended Type Centrifuge with Imperforate 
Basket 


DRYERS: 

Link Belt Steel Roto Louvre Dryer, Model 604-20 

Traylor Rotary Dryer, 4’ x 30° 

-Buflovak Vacuum Double Drum Dryer, 6” x 8” 

Buflovak Double Drum Dryer, 42” x 120” 

Stokes Model 59 DS, Steel Rotary Vacuum Dryer, 5’ x 30’ 
-Louisville Rotary Steam Tube Dryers, 6’ x 50’, Complete 
Bartlett & Snow Rotary Dryer, 4'6” x 36’6” 

Stokes Double Drum Dryer, 5‘ x 12’ 

Louisville Rotary Steam Tube Dryer, 8’ x 45’ 


FILTERS: 

1—Oliver Horizontal Filter, 6’6” 

1—Niagara Stainless Steel Filter, Model 510-28 
1—Feinc Stainless Steel Rotary String Filter, 3’'x3’, NEW 
1—Sperry C.I. Filter Press, 24” x 24’, 30 chambers (New) 
l 
1 
1 


1 
1 
1 
1 
l 
2 
1 
1 
l 


—Sweetland #3 Stainless Steel Filter, 70 sq. ft. filtering area 

-Oliver Horizontal 3’ Pilot Plant Filter. New 

Sweetland #7 Filter with 20 steel leaves (20) 
10—Sweetland #12 Filters with 72 Stainless Steel leaves 


AUTOCLAVES, KETTLES AND TANKS: 
5—Stainless Steel Jacketed Kettles, 250, 350 and 500 gallon cap. 
1—-Combustion Engineers Steel Jacketed Autoclave, 1600 gallons 
with agitator and drive, 1504 jacket, 600+ internal 

1—Hamler Steel Horizontal Pressure Tank, 1750 gals. 350 PSI 
20—Pfaudler 1000 gallon Vacuum Receivers 

1—Glascote Glass-lined Jacketed Kettle, 500 gal. 

1—Nickel 1000 gallon Jacketed Kettle 

1—Lee Jacketed Stainless Steel Kettle, 125 gal. 


ee 
—Entoleter Stainless Stee] Continuous Mixer, Type PF 
Abbe Lennart Jacketed Mixer, 125 gallons 
1—Baker Perkins Stainless Steel Double Arm Jacketed Mixer, with 


compression cover, 214 gallons 
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1—Baker Perkins Stainless Steel Double Arm Jacketed Sigma Blade 
Mixer, 9 gallons 

1—Patterson Steel Jacketed Double Arm Vacuum Mixer, 100 gallons 

1—Leader Stainless Steel Jacketed Horizontal Ribbon Blender, 
40 cu. ft. 

1—Patterson Stainless Steel Jacketed Double Arm Sigma Blade 
Mixer, 50 gal. 

1—Patterson Monel Conical Blenders, 4.7 cu. ft. 

2—Baker Perkins Double Arm Sigma Blade Jacketed Mixers. 100 
gals. 

1—Gedge Gray Stainless Steel Ribbon Blender, 65 cu. ft. 

1—Banbury Midget Pilot Plant Mixer 

3—Robinson Type 316 Stainless Steel Sigma Type Jacketed 
Heavy Duty Mixers, 400 gallon capacity, 60 HP 

1—Process Engineers Stainless Steel Jacketed Ribbon Blender, 
30 cu. ft. 


MISCELLANEOUS: 

1—Selectro Vibrating Screen, 3 deck, 3’ x 5S’ 

2—Williams Hammer Mills Type 316 Stainless Steel, Model AK 

1—6” x 12”, 3 roll Laboratory Calender 

4—Type 317 Stainless Steel Heat Exchangers, 892 sq. ft. ea., 
200 PSI 

6—Karbate 60 sq. ft. Heat Exchangers 

2—-Combustion Engineers Water Tube Package Boilers, 200 HP. 
275 pressure 

—Struthers Wells Stainless Steel Heat Exchangers, 650 sq. ft. ea. 








1—Link Belt Stainless Steel Roto Louvre Dryer, Model 
604-20 

6—-Stokes Vacuum Shelf Dryers, 2, 4, 6 and 18 Shelves 

2—-Stainless Steel Vertical Storage Tanks, 2000 gal. ea. 

5—-Pfaudler Series R Jacketed Kettles, 2000 gallons ea. 

1—Stokes Stainless Steel Rotary Vacuum Dryer, 3’ x 15’ 
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1 (\ Ug 
“He thinks every job is a 
masterpiece since he started 
using paints made with 
Mallinckrodt 
Aluminum Stearate.” 


ALEnK0 


~S) iP 

In paints, Mallinckrodt aluminum 
stearate creates a superb gel 

— strong enough for pigment 
suspension without making the 
paints too thick for smooth, 
even application. It's an excellent 
tel itlire Mo laleMadeli-tg elected ilire) 


agent, too. 


Metallic stearates are extremely 
interesting compounds with 
unique properties that lend 
themselves to an_ astonishingly 
wide variety of applications in 
all kinds of industries — plastics, 
pharmaceutical, grease, 

paint, paper. Thirty-five years 
of stearate manufacturing 
know-how make Mallinckrodt 
your best source of supply. 


The complete line of Mallinckrodt 
industrial! chemicals can help to 
solve your processing problems 
and imprové product quality... 
when purity, uniformity and 
ryel-lellilem s)shatiacl Miolautmela- 
necessary. 


Remember... you might be 


better served by Mallinckrodt 
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High-vacuum brush still gentle 
but firm, fast but thorough 


Take tall oil as an example of the CEC Brush Still’s performance. The 
brush still recovers 95% of the fatty acids from this oil’s mixture of 
fatty and rosin acids. The distillate is 90% pure fatty acids and is free 
of the characteristic, unpleasant tall oil odor. Heretofore the indus- 


try accepted 80% pure material as high grade and also accepted 


the odor. 
Polyethylene glycol, microcrystalline wax, cedarwood oil, citral, 


peppermint oil, and ionone are among the other materials now being 


purified more efficiently in the Brush Still. 


Distill up to M.W. 900 


.»- Without refluxing 


iis 
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You get a royalty-free, 
nonexclusive license for 
noncommercial usage 
with each brush still. 


Here is a batch still that’s 900 to 
1000°%, more efficient than the usual 
pot or falling film still. 

With it you can separate highly 
pure condensates of heat-sensitive 
materials from M.W. 250 to 900 at 
temperatures up to 300° C. and 
higher. 

Working at pressures as low as 1 
to 10 microns the CEC Brush Still 
offers an almost ideal balance of low 
thermal hazard with fast distillation 
rates. 

It’s the condensing brush that makes 
this still unique. When you heat the 
distilland at the base of the heated 
glass column, the vapors quickly con- 
cooled brush which 
The brush flings 


dense on the 
rotates at 450 rpm. 
the condensate back to the heated 
surface of the column where the 
lightest fractions revaporize fastest. 

As this process continues up the 
column and brush, sharply defined 
fractions develop, the lightest reach- 
ing the top soonest. 

This is, of course, oversimplified 
here. At your request, we'll send 
complete information on the Brush 
Still, on CEC Centrifugal Molecular 
Stills, and on arrangements for custom 
distillation. 


Consolidated Electrodynamics 
Rochester Division, Rochester 3, N.Y. 
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Soaking steel for ships 
in steaming acid 


B. F. Goodrich improvements in rubber brought extra benefits 


Problem: That ton of steel plate, soon 
to be part of a U. S. destroyer, is about 
to be plunged into a steaming acid 
bath. This job of cleaning rust and 
scale off metal used to be plenty dan- 
gerous because nothing could hold the 
corrosive acid. All kinds of tanks were 
tried—-wood, masonry, steel. Yet acid 
leaked onto the floor constantly—a 
waste, a hazard to workers. 


What was done: A leakproof tank 
seemed impossible until B. F.Goodrich 
engineers came up with something 
entirely new in the way of a protective 
lining. They developed a combina- 
tion lining of hard rubber sandwiched 





between soft rubber, called Triflex, 
that stands the hot, corrosive acid. 
The rubber is locked to the steel 
tank by the exclusive B.F.Goodrich 
Vulcalock process. 

Savings: Acid leaks stopped wherever 
this B. F.Goodrich lining was used. 
The waste and hazard of messy, acid- 
wet floors became a thing of the past. 
At the shipbuilding company pictured 
here, B.F.Goodrich rubber-lined tanks 
have seen service since 1940, are still 
in use. 

Why _ specify B.F. Goodrich: B. F. 
Goodrich specializes in rubber equip- 
ment to handle acids and other 





corrosive chemicals. When you buy 
B.F.Goodrich linings you buy years 
of engineering background with it— 
experience that makes sure your lin- 
ing will be exactly fitted to meet all 
the special requirements of your 
work. B.F.Goodrich Industrial Products 
Company, Tuscaloosa, Alabama, or 
Dept. M-334, Akron 18, Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
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ACRYLIC LACQUERS MADE WITH M.E.K.” 
HELP 1958 CARS KEEP 
THE BODY BEAUTIFUL 


Btabaceas stare eee 
SUECTADSRCSStEe eee eee 
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ees 


METHYL ETHYL KETONE 


The trend in modern automobile finishes is to acrylic lacquers for 
beautiful and mar-resistant finishes. Methy] Ethy] Ketone is one of 
the important solvents used in these new lacquers. 

Acrylic lacquers for use in automotive and furniture surface coatings 


contribute durability, high gloss, and color retention. The high quality 


of Enjay Methyl Ethyl Ketone meets the exacting requirements for 


an acrylic lacquer solvent. 
@MMethyl Ethyl Ketone 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. 


Other Offices: Akron* Boston* Charlotte * Chicago * Detroit * Los Angeles * New Orleans ° Pulsa 


| 


Pioneer in 
Petrochemicals 


FOR COMPLETE INFORMATION 
on specifications and performance 
characteristics of Methyl Kthyl 
Ketone, contact the nearest Enjay 
office. Shipments will be made 
from conveniently located distribu- 
tion points in tank ear, truck, or 
55 gal. drum quantities. 





How to make a splash scient 


The road to better fluid mi 
some strange bypaths. 

Here, for example, we're trying 
to find out what happens to a rotat- 
ing mixer shaft when the tank is 
empty, or nearly empty. 

Why? Plenty of people (yourself 
included, perhaps) can improve 
uniformity or yield by mixing at 
extremely low liquid levels while a 
tank is being filled or emptied. 

But to do this with a long over- 
hung shaft you need special knowl- 
edge. Random surface forces shove 
the impeller back and forth, deflect- 
ing the shaft and setting up unusual 
stresses for which the mixer must 


ng has 


be designed. 
Tracing shaft deflection 
The two steel fingers (shown in 


photo and diagram) take the pulse 
of the turning, deflecting shaft. 
They pass data through tiny flexi- 
ble-wire pickups to an electronic 
recorder, which makes a running 
trace of the shaft’s deflections. 

The story told by this trace en- 
ables us to design mixers that will 
run stably at any desired speed or 
shaft length and will withstand the 
buffeting of forces that occur during 
filling and drawoff. 

Typical of many continuing re- 


fically 


search projects at M1xco, this work 
helps fluid mixing advance from art 
to technology. It helps you plan for 
more efficient use of mechanical 
mixing in your processes. 

If your work involves efficient 
mixing of fluids, we can supply 
time-saving data, suggestions, or 
calibrated research equipment. For 
details, see your LIGHTNIN Mixer 
representative now. He’s listed in 
Chemical Engineering Catalog. Or 
write us direct. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc.,128-d Mt. Read Blvd., Rochester 11,N. Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 10, Ont. 





